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TECHNICAL NOTE 3671

WIND-TUNNEL INVESTIGATION OF THE EFFECT OF CLIPPING
THE TIPS OF TRIANGULAR WINGS OF DIFFERENT
THICKNESS, CAMBER, AND ASPECT RATIO -
TRANSONIC BUMP METHODY

By Horace F. Emerson
SUMMARY

The investigation reported herein was conducted on & transonic bump
to determine the serodynamic characteristics of a series of triangular
wings. Four bagic triangular-wing plan forms having aspect ratios of
2.0, 2.5, 3.0, and 4.0 were tested. The tips of these wings were pro-
gressively clipped to provide taper ratios of 0.1, 0.2, 0.3, 0.4, and
in some cases 0.5. The NACA 63A00X profile was used with thickness-to-
chord ratios of 0.02, 0.04, and 0.06. Wings having the NACA 63A(1.5)04
section were also investigated for each aspect ratio. Data were obtained
over a Mach number range from 0.60 to 1.10 corresponding to a test Reynolds
number range from 1.85 million to 2.90 million. ILift, drag, and pitching-
moment coefficients are presented for each of the wings investigated.

In general, the greatest decrease in drag-rise factor appeared with
the change in taper ratio from O to O.1l.

INTRODUCTION

The objective of the investigation reported herein was to provide
lift, drag, and pitching-moment data through the transonic speed range
on a series of triangular wings whose tips were clipped progressively.
All the basic date obtained are presented, but only a limited analysis
is included.

lSupersedes NACA RM A53L03 by Horace F. Emerson, 1953.
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The investigation was conducted on a transonic bump in the Ames
16-foot high-speed wind tunnel. Figure 1 shows plan-view drawings of -
the wing models tested and provides a graphic indication of the scope
of this investigation in which 56 wings were tested.

NOTATION

twice semigpan drag

Cp drag coefficient,

as
¢,  1ift coefficient, Dwlce semispen LATH
Q
Cnm pitching-moment coefficient, referred to 0.25¢,
twice semispan pitching moment
asc
b2
A agpect ratio, 5
M Mach number
R Reynolds number based on wing mean aerodynamic chord
S total wing area (twice wing area of semispan model), sq ft
v velocity, ft/sec
b twice span of semispan model, £t
c local chord, £t
fb/z Cad.'y
c mean serodynamic chord, = , £t
fb/.?. e dy
o
q dynamic pressure, %DVE, ib/sq Tt
¥ gspanwise distance from plane of symmetry, ft
a angle of attack, deg
o] air density, slugs/cu Tt
A taper ratio, Lip chord
root chord

A leading-edge sweep angle, deg
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dc
EEL slope of the 1lift curve measured through zero 1lift, per deg
4Cp
o, slope of the pitching-moment curve measured through zero 1ift
L
dCp
5 drag-rigse factor, measured on the linear part of curves of
dCy, CL2 versus Cp

(This linear part extended from a Cj of about O to at
least 0.3.)

APPARATUS

Wind Tunnel and Equipment

The tests were conducted on a transonic bump in the Ames 16-foot
high~gpeed wind tunnel. A description of the bump is available in
reference 1. Aerodynamic forces and moments were measured by means of
a six-component straln-gage balance in which the gages were esgentially
free of interactions.

Models

A1l models were machined from 4130 steel. Models having other
than polnted tips were obtained by successive cutting of the wing tips.
Pigure 1 shows the plan forms and sections investigated and table I
presents pertinent dimensional data.

A fence (2.75 inches wide and 12 inches long with semicircular ends)
located 3/16 inch from the bump surface was used to reduce the effects
of leakage which resulted from the clearance between the wing and the
bump surface required for operation of the balance. Figure 2 is a
photograph of one of the models tested in this investigation (aspect
ratio 2.46, taper ratio 0.1) and typifies the model installation.

TESTS AND PROCEDURE

Range of Variables

The aerodynamic characteristics of the wings were investigated over
a Mach number range from 0.60 to 1.10. The variation of test Reynolds
number with Mach number is shown in figure 3. The angle-of-attack
range was from -4° o0 a positive angle limited either by the capacity
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of the equipment or by the strength of the model. For the majority of .
the tests, the upper limit of the angle-of-attack range was 26°. -

Reduction of Data

The test data have been reduced to standard NACA coefficients. The
drag data have been corrected to account for the fence tares. Tare values
were ascertained by cutting the wing semispan to zero and testing the
Tence alone. The measured fence tare drag was independent of angle of
attack but varied with Mach number.

An angle-of~attack correction of -0.6° was applied to the data to
account for the inclinetion of flow over the bump. Interference effects
of the fence and effects of leakage around the fence are not known and
no corrections for these effects have been made. A boundary layer,
which was approximetely 3/U4 inch thick at the location of the model, -
existed over the surface of the transonic bump. No account has been
taken to 1ts effect on the serodynamic characteristics.

Comparisons between data obtained utilizing the 16-foot wind-tunnel
trensonic bump end data obtained at Mach numbers between 0.60 and 0.9k
using other testing techniques have shown no significant differences.
(See, e.g., ref. 2.)

Typical Mach number contours of the flow over the bump without a
model in place are shown in figure 4. The outline of the wing having
an aspect ratio of 3 and a taper ratio of 0 is superposed to indicate
the Mach number variation over the model. The test Mach number was
taken to be the average of the Mach number contours passing over the
model.

RESULTS AND DISCUSSION

Figures 5 through 16 present the variation of angle of attack, drag
coefficient, and pitching-moment coefficient with 1ift coefficient for
all the wings investigated. Figures 17 through 19 present the variation
of lift-curve slope, drag-rise factor, and pitching-moment-curve slope
with aspect ratio. Although not considered to be within the scope of this
report, some comparisons with theory have been made, and from a very
limited check they indicate that qualitative agreement exists over the
aspect-ratio range investigated. The interested reader is directed to
references 3 and 4. Table II presents a figure index.
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FPigure 17 shows the variation of lift-curve slope as a function of
aspect ratio for varlious taper ratios at three Mach numbers. The
differences in values of lift-curve slope corresponding to constant
values of aspect ratio are attributable to differences in taper and in
leading~edge sweep. With the exception of the wings having a taper
ratio of O and an aspect ratio of 4.0 at a Mach number of 0.98, it can
be seen that neither the thickness-to-chord ratios investigated nor the
camber had significant effects on the lift-curve slope.

Figure 18 presents the variation of drag-rise factor with aspect
ratio at three Mach numbers. It can be observed that the wings with
pointed tips had higher drag~-rise factors than did the wings with
clipped tips. In some cases, for example between aspect ratios of 2 and
3 at a Mach number of 0.98 for the NACA 63A002 wing, the data indicate
that the first tip cut provided substantial reductions in the drag-rise
factor; whereas subsequent increases in taper ratio failed to produce
similar gains. Again, for constant values of aspect ratio, differences
in drag-rise factor are attributable to differences in both leading-edge
sweep and taper ratio. The data presented in figure 18 indicate that,
generally, the most significant gains were realized when the taper ratio
was increased from O to 0.1l. It can be seen that the cambered wings
investigated had consistently lower values of the drag-rise factor for
all Mach numbers and aspect ratios.

Figure 19 shows the variation of pitching-moment-curve slope with
aspect ratio for three Mach numbers. Almost without exception, the
increase in taper ratio resulted in a less negative value of the
pitching-moment-curve slope.

Figure 19 indicates that the variation of pitching-moment-curve
slope with aspect ratio for the 6-percent wings was much different than
the variation for the 2-percent wings. The pitching-moment-curve slopés
show that between aspect ratios of 2 and 2.5, the aerodynamic center of
the 6~percent wing was behind that for the 2-percent wing. Between
aspect ratios of 2.5 and 3.0, the aerodynamic center of the thicker
wing moved rapidly forward to a point where it was ahead of the center
for the thinner wing, remaining ahead as the aspect ratio was increased
to 4.0.

CONCLUSIONS

For aspect ratios of 2.0 or greater, the wings having pointed tips
had lift-curve slopes that were consistently lower than those for the
wings with clipped tips. Values of drag-rise factor were higher in each
case for the wings having taper ratios of O than for any other values
of taper ratio. Generally, the most signlficant decreases in drag-rise
factor were realized when the taper ratio was increased from O to O.1.
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The cambered wings had consistently lower values of drag-rise factor
then the plane wings.

In general, the values of pitching-moment-curve slope became less
negative with increasing taper ratio. The aerodynamic centers of the
6-percent-thick wings were behind those for the 2-percent-thick wings
for aspect ratios between 2.0 and 2.5. Between aspect ratios of 2.5
and 3.0, the aerodynemic centers of the 6-percent wings moved forward
of those for the 2-percent wings and remained there as the aspect ratio
was increased to 4.0.

Ames Aeronautical Laboratory
National Advisory Committee for Aeronautics
Moffett Field, Calif., Dec. 3, 1953
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TABLE I.- PERTINENT MODEL DIMENSIONS

Taper | Aspect | Mean aerodynamic | Semispan wing
ratio { ratio chord, ft area, sq Tt
0 2.00 0.5556 0.17h
.1 1.64 .5606 JAT72
.2 1.33 5740 167
.3 1.08 .5940 .158
4 .86 .6191 L1146
0 2.50 .5556 217
.1 2.05 .5606 .215
.2 1.67 5740 .208
3 1.35 5940 -197
b 1.07 .6191 .182
0 3.00 .5556 .260
.1 2.46 5606 .258
.2 2.00 5740 .250
.3 1.62 .5940 .237
H 1.29 .6191 .219
5 1.00 L6481 .195
0 k.00 .5556 34T
.1 3.27 .5606 .3k
.2 2.67 5740 .333
.3 2.15 .5940 .316
N 1.71 .6191 .292
.5 1.33 .6481 .260
Fence area for all wings, 0.218 sq ft
Root chord for all wings, 0.8333 ft




TABLE IT.- FIGURE INDEX

Flgure numbers
Aspect)Taper B3A002 — 63R00% GIR005 B3A(L.5)
TALLo retior—er Cp Cn Cr, Cp Cm Cy, Cp Cm cr, p
2,00 | © 5(a) | 6(e) | 7(a) [ 5(£) 6Ef) 7€f) 5(3) | 6(3) | T(a) | 5(x) | 6(k)
1.6 | .1 | 5(0) | 6(b) | 7(0) | 5(a) | 6(g) | 7le) 501) | 6(1)
1.33 2 | Ble) ] 6le) | Tle) | Sth) | 6(h) | Tih) 5km1 6(m)
1.08 | .3 | 5(a) 6}@) de)' 5(1) | 6{(1) | T7(1) 5(n) | 6(n)
.86 A s{e) | 6le) | Tle)
2.50 | o | 8(a) | 9(a) |10(s) | 8(2) | s(z) | 10(2) | B(x) | 9(x) | 100k) | 8(m) | 9(m)
2.05 1] 6 b; 9(b) | 10(b) b%s) 9lg) | 10(g) | a(l) | 9(1) | 10(1) Uén) 9(n)
1.67 .2 | B(e 9(c) | 10(e) | 8(h) | 9(h) | 10(h) 8(o) | 9(o)
1.35 | .3 | 8(d) 9§d) logd) 821) 951) 10§1) 8(p) | 9(p)
1.07 Ao 8(e) | 9(e) [10(e) | 8(3) | o(g) | o(y)
3.00 | 0 |11(e) | 12(e) [13(&) | 11(d) | 12(a) | 13(a) [ 11(J) | 12(3) [23(2) né‘k) Jz‘kg
2.4 .1 |11(b) lEEb) 13(b) | 11(e) | 12(e) | 13(e) 11(1) | 12(1
2,00 2 [11(e) | 12(e) | 13(e) | 12(8) | 12(£) [ 13(f) 11(m) | 12(m)
1.6 .3 11(g) | 12(g) | 13(g)
1.29 A 11.(h) | 12(n) | 13(h)
1.00 5 11(1) | 12(1) | 13(1)
L.oo | O 1h4(a) 152&) 16Ea) 14(a) | 15(a) [ 26(a) { 14(J) | 15(3) | 16(3) | 14(x) | 15(k)
3.27 .1 {1k(p) | 15(b) | 16(b) | 14(e) | 15(e) | 26(e) 1#51) 15%1)
2.67 2 lil(e) | 15(e) {16(c) | 14(s) | 25(F) | 16(£) 1h(m) | 15(m)
2.15 -3 (g) | 15(g) | 16(e)
1.71 o 1h2h) 15(n) | 16(n)
1.33 .5 14(1) | 15(41) | 16(1)
W

TLOE NI VOVN
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Basic aspect ratio

4 3 25 2 o |Basic aspect
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2 A, A, A, ol x| x[x|x
S 4.00 3.00 2.00 TTx [ x x
~ 2lx|x X
) Slxlx X
2 4| x
-
N Basic aspect
asic aspec.
S 2 rotioss
Q A A, A A, 2yl |e
R 327 24s 205 164 NIEIEIRS %
SEIBRIERIR
) X
N Blo|[®|© ”
2 Olx|lx|x|x
< dlxlx]xx
E L2lx|x X
\ Jl x| x X
2 A, A, A A, Al x| X
,E 2.67 2.00 1.67 1.33
Basic aspect
" 2 ratio 3
S NRIREERNES
2 BN
‘G' §~ o] 3} § g
N SNEIRIREE
3 O|lx|x|x|x
Q Al ’4) A’ Al x| x X
< 3 X
o 4 X
9 5 X
b
)
s Basic aspect
q\) 4 2 ratio 4 -
Q A A, A A Slylee[S
& | A 129 107 .86 NN
‘ NEIEIEIR
o fle|Q|s 3|
Q Olx|x|x]|x
2 Jl x| x X
-
S 2l x|x x
N 3 X
Q A A, Note: All sections parallel 4 X
IE /'3’3 100 to root chord. 5 X

é

Figure I- Plan-view drawings of the wing models and a table of profiles
tested for each plan form.
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A-17992

Figure 2.- Photograph of one of the wings tested having an aspect ratio
of 2.46 and a taper ratio of 0.1 mounted on the Ames 16-Foot high-

speed wind-tunnel transonic bump.
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Figure 4.— Typical Mach number contours over the transonic bump
in the Ames | 6-foot highi—speed wind tunnel.



bt e b e A e e = — —

e

\
[
TL9E ML VOVN

—
-
10 - [ e e SO Ra B A
— A 7 f d
g - et A A
$ L of LE AL g
-E“.g o /fﬂ /9‘ P X Vi ,/M/ V;
° Iol ' A oA ,)‘ /‘
8 dAr:AV4AVyas:ay.ay. 8V VsV
s .4 7 7 4 -
5 E 4 | o v A/ Vi “
Q © 060
_q: D ,V 0 J5
3 o) A 80
0 g 88
B 90
4 94
I o T 2 z oA 2 3 ‘: :’gg
b 106
. 4 (/0
-8 -4 7 4 8 /12 16 20 24 28 Angle of attack, a, deg REA

a of 5 : cl’ 5 ¢|9 Gl' ! : : ! ; |
9.9 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
for Mof o060 70 75 .80 .85 .90 .94 .98 [0o2 106 LIO

{a) NACA 634002; A, 0; A, 2.00.
J SR = Vo el m d P ol P2 LD mm o L P a2l o R A _aa» » Y R S J R .
CIYQUre .= YEriarnon or iy CoCriricianr wikifl angre or arrack ror rne Wings or oasic s,

€T



T

12 —
_ Al
< d
Lo -al__n 2
| }) I LR AT g
AN
8 ird » /O/ LAl A LA 1)
$ L o g ray.. P B 4
-\é‘ 6 nr/ v /Q /51 /7 /);‘ ,}T ,}1 L, . /ﬂ
8 & e Lot Lo Ll LK A A /
2 of | P W
=9 Y E 7 R VAt ™ ™ T A T
< o /Eﬂ /d /ﬂ /B‘ /)’" Vad R A R Ve B M
Q 2 o o A b4 - ©0.60
o 7 7 7 s a .70
R - o 76
3 5 A 80
o o : v .85
= P
Vol %t % VS
=2 @/6 B dh 7/ < b : /}.’33
b /06
p 4 110
8 -4 0 4 & 12 16 20 24 28 Angle of attack, a, deg
| | | | | | | | L |
AT I S I
for M of 0.60 70 75 .80 .85 .90 .94 .98 (02 106 LIO

(b) NACA 634002; A, 0.1; A, [.64.
Figure 5~ Conlinued.

T.9E NI, VOVN



e et —— - m o ————————— e e~ e e

TLOE 8L YOVN

Lift coefficient, G,
'-n . .

12 T _ _ [
1N R {\ o) — LA xﬁé
his [ — = /A
B A P A . : ﬁ; B
— v L _/P p _d o I.A/‘“ A
g \ —& /e.-‘ /5 /nr v LA L
— ST R Tl AT Ll Lol LALLM La
€ A 45 Y AR . (.4 v ! /ﬂ' 7 s pal /ﬂ
U}; F]/J pd ~ / = 7ﬁ Iy ,Z 2 g
JANEZVN AP Ar AP A Ay /£
VAl » b > LA LA M
2 n'/ Jr(/ /.(/ gf/' /F“ ,/ X LA ga'gg
A AV dVararar : Pl & 75
o : 4 A 80
° ST T oA v 2
o T O Fl > 1 o~ ] N bt P S0
v PR 7 4 94
S g2
h /06
. 4 410
8 -4 0 4 8 /2 /6 20 24 28 Angle of attack, a, deg SR

| [ | I | I | I | |
09 99 ¢ ¢ g 9 6 ¢ ¢ ¢
for M of 0.60 .70 75 8O .85 .90 .94 .98 02 [06 IO

" (6) NACA 634008; A, 0.2; A, 1.33.

= Al s A
Figure 5= Conlinued.

CT



12—
B o X7 ﬁ?"""}&
8 F_ Joi p v Y v /ﬁ/ ]j‘ ,ﬁ ,Aﬁ
¢ L o Ll Lof [ OF L ot | AT |
< 6 A A 18 A L LA
Q- > - v ~ > 74 "4
2 ,? ¢ A T
S 4 el A A !
5 A A 57 o
3 Ear %l s P ©0.60
- 2 - /: 7 o .70
o - : b p. W o 75
3 v P S ot g e 80
; 1 &
oy : 75 £ 4 94
o L 19 d o i v .98
d /08
b /06
a 4 /10
-8 -4 O 4 8 /2 6 20 24 28 Angle of attack, a, deg R

cord 4 b bbb bbb
0? ? [ | 1 l l ? | | l
for Mof 0.60 .70 .75 80 .85 .90 .94 .98 o0& 106 IO

(d) NACA 634002, A, 0.3; A4, 1.08,
Figure &~ Continued.

9T

T.9C NI VOVN



e e e

- — e e

=
52
§ %
1O — oy : L=
- . /J,n—-ﬂ PR I o I b A
8 A 8 A LA ,)V )I i /“:/ﬁ A
G] . O
VAl a AL ar
3 /.a/J /E,VJ PaPadPupar4rArap
Q
.',E 4 0! = F hr-1 /ﬂ‘ F ,‘x A
3 P 4 Lal Lyt LM | | A A A N
© .2 o ot U LAl et [ LA L 00860
~J
o o "E;ﬁ = ~ v 85
o, Jciaill o, & o B -l P Py ol ', g .gg
, ’ L)
=& ° 9 “ M . v 98
' 9 /08
& /06
-4 4 110
-8 -4 (4] 4 & /2 /16 EQ 24 28 Angle of cttack, a, deg W

I | | | I | I ! I | l
“0rg ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ 3
for Mof 060 70 75 B0 .85 .90 .94 .98 [0o& [lo6 /O

(e) NACA 634002; &, 0.4; A, 0.86.
Filgure 5. Conlinued. -

LT



L2 —
X N
/.0 | __D N /& —f: P’F-‘#ﬂ
- ot ‘—'? 1 L2 ’17‘% = A /ﬂ‘/g
g - /.-_f/mfy A /v‘/v Pl sl ,ﬁ A
A A A A A
L6 N L < /&r/ i /}‘ A / f
3 ‘/VH e s A a 7
S 4 FAEAVAraray. A
g YA A AN a A aE: yd -
g /o" /ET ,.G‘ /ﬁf . ,)’ yd yd M
4 A ol 1o 1A | o [P A ©0.60
" v 4 ¥ 4 4 a 7o
R d & 78
~ -~ F- - (7]
0 v .85
. 5 3
-2 s N s F 98
v o [0 e - & “ 9 /.OoF
b LOE
4 4 410
-8 -4 0 4 & 12 16 20 24 28 Angle of attack, a, deg NI

| I I | | | | l | | |
aaf? ? ) o o o o ) 0 7] 0
1 I | I [ i I | |

for Mof 0.60 .70 76 .80 .85 .90 .94 .98 (02 [06 1[I0

(f) NACA 634004; A, 0; A, £00.
Figure 5~ CGontinued.

8T

TL9E NIL VOVH



L2 —
| A
L0 — O —— o EH— LD B /E)A
- o ol e S B A
PR Pait A iy @ Ay QY- SV s
S Y oA M A Ve
| .r/ / Py, o he o ;0 ] -y
<6 o Y I R R 7 R R s R V' W
_§ . Jan s /(; /}‘ /}" ,f
2
S T b /j""f P LA o
S, : o | | A A LA ©0.60
- TSN ¢ 4 o .70
S g‘g - . - o g :gg
0 S Tk ﬁ v .85
o EfE’ _A.QG o 5 T M > "93
Ve 7 e 4 .9
o : : P 98
=2 i ig 4 w /102
b 106
2 4 110
L -4 0 4 8 /2 16 20 24 28 Angle of attack, a, deg T

‘ I ! | I | ! | I l [ l
0rg 9 ¢ ¢ 9 ¢ ¢ 9 0 @ ¢
for Mofo60 .70 76 .80 .85 .90 .94 .98 (02 [06 [/O

() NACA 634004; A, 0./; A, 164.
Filgure 5~ Continved.

T.OE NI VOVN

61



-~
Mo

~
(N ]
T

3
)Y
%
R

R

)\

®

Ny

P

\
Ry

3

(v,

N e &
R
S

N

RN

(Y

Lift coefficient, G

% 1
X
s
X
N

: -;:-Lh <

©0.60
o .70
& 75
A 80
v 85
> 80
4 94
v .98
w log
b L06
4 410

for M of 0.60 .

12 16 20 24 28 Angle of

| L
6 o o0 o o0 o0
75 .80 .85 .90 .94 .98 102 106 IO

(h) NACA 634004; A,0.2; A, 1.33.
Figure 5- Continued.

TL9E KT VDOV



TIGE ML VOVH

| | | | I | | | | | l
aof 0 @ ) ) 0 o ) 0 o o 2
[ ! I [ | | | | I l I

for Mof 0.60 .70 76 .80 .85 .90 .94 .98 [0& [0O6 [/O

(i) NACA 634004; A, 0.3; A, 1.08.
Figure 5~ Continued.

12 —
10 E A . g
| ro ,B/E) 0 ’Q’A"’A I AP e N
. : = /d/,g 1A /a;p A A L~ |4
y [ . P g/v }Zp A 1 A
7 151 {7 o R V4 7 p T oA v 4
< 6 off o lof o | A | LA |~ Vi
g . / / / / / ,‘{I 7
;:-.3 P o ol ﬁ/v # ,}‘ f
g o 1ot |of |40 oA |2 A e w
S, EAEAEArara 00.60
& ;H/Er ﬁw}' Vv/" o o 75
5 : & 80
o W R Lo e v )#4 b T4
o | = | o - 7 il ~ 4 94
-2 o‘/ 0] & v 98
* w 102
b /06
- 4//0
£ -4 0 4 8 [2 16 20 24 28 Angle of attack, a, dag REA



L2 —
- g
L0 - o) - o -l
v red
i o /E'f/-./“ | o Ju/u‘,_&’ ’ﬂ )‘/ /‘!
¢ L TP gD iy 0= S BV 1A £
o A A AN || A A
-6 Y e d 4
S AN AT AT ay:-ar /
L . e v | ¥ A A
H:' .)B ‘/"" /\n/' 4 _.‘/ /’ ‘ﬂ"/ # A as
g /G' /:-_f /)/ / /)7 /AP L Z Z yd 4 m
o 2 Jol ﬁ ﬁ )?‘ )‘ }r /K ©0.60
“ = v e B .70
3 ' v 2 2
~
) — g .ﬁy v .85
o - | | | > 20
2T 17 e q 94
.y . o v .98
d = 4 9 /02
b LO8
P 4 f/10
et o
-8 -4 0 4 & 12 16 20 24 28 Angle of attack, a, deg
| | | | | | [ | | | |
g g ¢ ¢ ¢ e 0 9 ¢ ¢ ¢
for Mof 060 70 75 80 85 .90 94 .98 [02 [06 IO

(f) NACA 634006; A, 0; A, 2.00.
Figure 5~ GConfinved.

TL9E NI WOUN



>~
[N

~
S

%

L

LN

AN

®

T T
b

N

-

N
=
%
N
e | % Y [ 4
1

Ny
2
| Se |

()..'
AR
1Y
M,

Lift coefficient, G,
a .

o

N

0 0.60

Y

o .70
o 75

A 80
v 85

P .90

P ]
yd
9

%

4 94
v 98

i
N

w log
b /06

4 170

=4

-8 -4 0 4 8 12 16 20 24 28 Angle of attack, a, deg

I
o

A A N I [ [ S
aof O o o0 ¢ ©o
AT A

for M of 0.60 70 .75 .80 .85 .90 .94 .98

(k) NACA 63A(15)04; A, 0; A, £.00.

|
0
I

Figure 5~ Conlinuved.

|
?
‘02 o6 Lo

TL9E NI VOVM

£€e



18 —T
N
u o P, <3 4
(O : )j/ ﬁ W ﬁ' /‘f/
G‘.B ./ _ /a ] / / f r
i Ay
36 AT O pd 21T A
A B0 i 72 | /w" W P
S
< A LA ) < oA | = M
3 vl ar4 4 ©0.60
x"? o ﬁ #ﬁ' % a .70
f'; : b4 B ;.Iﬁ IJ o7&
~ | B B A g0
o : L ot v 85
o | o 4 v N A > .90
‘o] - C e g a 4q 94
5 F 98
=& Q2 108
b 06
-4 4 410
-8 -4 o 4 8 12 16 &0 24 28 Angle of attack, a, deg
| | | | ] ] | | l | 1
sofg 99 ¢ 9 ¢ ¢ ¢ ¢ ¢ ¢
for Mof 0.60 70 76 80 .85 .90 .94 .98 02 106 [lo

(1) NACA 63A(1.5)04; A, 0.1: A, 1.64.
Flgure-5-~ Continued.

Wa

TL9E NI VOVH



Lift coefficient, C,

L2
[ N 5 o ,)Q"E/._r- N
Lo - At A e
— /f_‘)ﬂj}hﬂ 3 A A ﬁ ﬂ,ﬁﬁ, ﬁ /. A-f
8 L Zgarayaya)araray. ya
B AN oo A [ A [ [
6 ‘(/v /EI’/ /g/ /5/ //E{ /}( 4 / P Z‘
/g/u/m‘ /5 /ﬁf //V //B‘ f/« / A
4 bodl of £5 A ¥ } f’r
2 @‘/ ﬂ/ /6/ /3/ 4 /B‘ g /ﬂ /B ) ©0.60
. " A o N~ mg{ﬂ’ M o Q. .70
P e 2 50
0 O ."J'”.' Y-, - X JM‘K Lﬂ v 85
' ' Za B0 Al ad W v % a o4
.2 4 94 19 [ 4 7 .98
: q /02
h /06
- - 4 /110
-8 -4 /) 4 &8 12 16 20 24 28 Angle of atlack, a, deg
I | | | | | | I I I |
0f0 9 ¢ ¢ ¢ ¢ ¢ ¢ 9 0 0
for Mof 0.60 70 75 .80 .85 .90 .94 .98 02 lo6 [0

(m) NACA 63A(15)04; A, 0.2, A, 1.33.
Figure 5- Continued,

TL9E ML VOVH

Ge



12 —
10 — \ /Cf/g/m m/ﬁ)‘,‘,/&’_{\_ ’v/w o s g 7 A/x
- W - ol " % O AL |4
8 & LA Lof A | A Pal e A
G‘ — fld J/E‘ ,/‘g ,.7; m’ﬁ .‘ ﬂ‘
‘:'6' ,lﬁﬂ /G ,ﬂ /ﬁ’ / / _1/ }r/ d
§ ,/d : /G /er /b) w'/ P v //'
:«?:) K- 1}3‘ /6 ""/E,/J’/d 7/ ‘f/ /}t
§ . A . LA VW n('/ pr. /,TJ/ /n‘/ P /A" ~
.2 vl PaPaPAD Av:Ar-ar:ay. 2%%
% ol b Tall® ,y"/ o 75
- ; 80
~ o o ﬂgﬂ ! ol A b1 -Esﬂ ﬂﬂ v .85
TP TBE Vo LAt [ af 13 L Lof LA 4 B .90
NELNEEE NS T - v o8
- < 108
n f06
4 4 L/o
8 -4 0 4 8 12 6 20 24 28 Angle of attack, a, deg ~wa
| L I
a of ? o o 0 o 0 (4] 0 c

79

I [ ! [ I 1 I I

for Mof 0.60 70 75 .80 .85 .90 .94 .88 [0& [O6 [l0

(n) NACA 63A4(1.5)04; A, 0.3:4, 1.08.

Figure 5~ Concluded.

TL9E NI VOVN



L2
10 |- DN
) CTH
| | " "] — = -
. L T e
+ b d ol =l L "’/
O I S P S i e a P S S B e
6 - =t e P JF’/ ol Ei/ ) el ,/l |4
. L L~ = L
§ o] o] - v ::ﬂ/ - 17 LeT LA ,} p ‘/hy' | 47 -~
S 4 ot |t Lo || A A
3 i 4 & o
3 2 , , oa.gg
. a .
N FRrmr g‘ Al& ﬁ o 78
Yo T ETE  (mEIRFImENE, : 2
- P .90
h\ S q .94
-2 MJ‘% v .98
Y et
4 & 110
0 0% 08 .2 U6 L0 24 28 .32 .36 Drog coefficient, Cp R

| | l 5 | | ! | S | ! |
Berg ¢ 9§ ¢ ¢ ¢ ¢ ¢ ¢ ¢
for M of 060 70 75 .80 .85 .90 .84 .98 [02 [06 /IO

(a) NACA 634008; A, 0; A, 2.00.
Figure &~ Variation of drag coefficient with Iift coefficient for the wings of basic aspect ratio 2.

TL9E NI VOVN

le



gc

L2
1.0 — \ ] ,E,t_-u(,'::'h-_ﬁ_
g : e g
GJ‘ — r:\-/:/"u el —3'/’/ ’: ./‘T/k"
:,:;.6‘ Y = /*7»‘,/ “ =
2.4 o ,«Ef; Rdrdrardy. 4y )
3 : : 4
8'2 / L Lli P2 P yd Fal Vi Vi f a .
27| A 1S 14 1o 1K | A f ‘ o
3R B A% ‘!
AN AN AN :
-2 Pb‘. L\J—— b \7 \F’__\'ﬁ k f;’
[N
A

4 4 T . . - . > -—— PN = 5%

L) ! | | | I |
Cpof¢ @ 0 o ¢ o0 © o0 0 0
| | | | | u i

for M of 0.60 70 75 .80 .85 .90 .94 .98 (02 106 [I0

(b) NACA 63A00Z; A,0.i; A, i.6
Figure 6.- Continued.

s

TL9E NI VOVH



TLGE HI VOVN

1.2 I
1.0 — —t a —n:
. P s o
. B Fole o 0 i g -
0y -~ o et ;ﬁ,/ o b
© B o L Lo I s 5 = > o = ’."?_:’
2.6 e e T ot et o -
.g I/. //A// ] ,{/_h(/ /
Seu K Py >
:1%4 ":f'/jg’ E':"' / B//v F ~ P
B 2l s 2 O 9 o
U.z .—/ }.._'Z / % l )( o '
PN ﬁ* p Tg‘( ¥ b4 E o
~ o
. v
° 18T 18 gl AT K % ‘“‘d_l ] >
AR Al TR TS 137 :
[ Ny
4 2L
"W

0o o4 08 ./2 .6 20 .29 .28 .32 .36 Drag cosfficient, Gy

[ I
for M of 0.60 70 75 .80 .85 .90 .94 .98 [o2 [O6 /IO

(c) NAGA 634002; A, 0.5; A, 1.33.
Figure 6- Continued.

| | Ly | | | ! ! |
dpof@ ¢ 0 o 0 © 0 0 o0 0
| i | i | [ | i

62



-~
Ny

~
O
-

%

o

a

ot

Mo

Lift coefficient, C;

| .P'/ ——-/__-— ;. "
I e B e
T T T b A L P
o\ Pl [ A [~ L~ it [
,/ ///Er/z //&/z/v ] PA/'/._/ -E// o
. - ‘/G’ A‘/qlg A ‘V‘/ .1/ / Aﬂ‘/
o > //A, /;bl A A AT A A A
g L LA
A 4y
o 4 4 a .
d LA 1A 1o 4 o .
{ A
AN AT AME 2
& 2 R Y j% &
4
K» 'ﬁP & >
9
1Y
A

J6 20 24 28 .32 .36 Drag coefficient, Cp
| | ) |
¢ ¢ ¢ 9
94 88 J02 06 [1Id

| | |
o 0 0
| | |
5 .9

Q

(d) NACA 63A002; A, 0.3; A, 108.
Fiqure 6- Gontmued

TL9E NI VOVM



L iem e ke

12 —
s L \ 1 o
.U \ -/_,.—-. :.———EJ”,——& &.a
g : J)—"ﬂ/ﬂc ol H:_u-v"; 11
<7 T L P I S g B .
3 P g e i e 5 g B g B
ol oy T > -
S AT AT : A AT ‘B‘//"ﬂ/,/ “ I .
S .4 = IPos " Lad” |
h- J
So Lol L [ A LA A LA A LA LA LA LA o0
AN AW BANAVAP4APANdY, RS
i m e S
© 1 THT K b .
O l AV &£ e i § X = = q
g [H [ 9 | X b B d
-.2 2
« P
0 04 08 .2 46 20 .24 .28 .32 .36 Drag coefficient, Cp A

| I | | [ | | | | L |
AT A A A A A T A SO
for Mof 0.60 70 75 .80 .85 .90 .94 .98 /02 06 /0

fe) NACA 634002; ), 0.4; A, 0.86.

Flgure 6~ Continuved.

TL9E NI VOVN

TE



A%

12—
L0 \ ———— : i
A ,:“ Lt 0
5 - \ B e L
6‘. | A _—//C j‘;-y,_c/:: ;Eff/ - ;/‘i e
w6 .-L//?/ rod o] ; /P// P J;/ /&/
I LA P e L b L LR et
3, aEararararaZ VP
L) g : ;
S o 15 ,E/ I A LA |/ oo
N TR 1A 4 { b ; |4 o
S NN ] :
: AT TR ! :
-9 & 5\“ K L <\ r
= O C ? A4 o ] vV 9j =) &l 9
3
-4

0 04 08 2 U6 20 .24 .28 .32 .36 Drag cosfficient, Cp

oord &b 440 b d
for M of 060 .70 75 .80 .85 .90 .94 .98 /02 106 [I0O

(f) NACA 634004; A, O; A, 2.00.
Figure 6~ Gontinued.

TL9E ML VOVM



L2 T
10 |- F;—ﬁﬁ. —— —<
S ) D e N e S I W B s O
- Phos P~ " -
Ny g : : ,,-V/,/‘/ )//‘3/// LT
'§ L ¢ L 1.‘-)/ /A/ /‘v/ ,y ; Py P /‘I/
;‘% P . P i {:}// A }‘_/ P P // ,/)a’ P Pig ,/,4/
E’ r1/ : 1»‘5/ y )’/ ﬁ M
o 00,60
“.2 ’j ! , j/ EE; /‘{ B .70
S AR A T4 £ & © gg
“o B sl : 3 S 4 :3 v .85
. > .80
BRI L : 5
: O > .
-2 [ i AL < 1,02
— b 206
4 4 110
0 04 .08 /2 /6 20 29 .28 .32 .36 Drag coefficient, Cp IR

I | I ! ] | l | | l |

Bor 4 ¢ 9 % ¢ ¢ ¢ ¢ ¢ ¢
| |

for M of .60 .70 75 .80 .85 .90 .94 .98 /02 106 [IO

(g) NACA 63A004; A, 0.1; A, 1.64.
Flgure 6.~ Continued.

TL9E 'K VOVN

£e



34

, S arasersa
A i
A
[N ‘/./
SR\ \ A X
PR \
: ,// ,.ﬁ,
,:.//%M /4/ ,e,/
L AW i i
HNXERNEEW P!
:m /.ﬁ// \ ﬁ,a i
SR RVAN N N ks il
///A /....xﬂ /?/r -3
AN o | prp
/rﬁAU /.r /# 7
ﬂ, / ' ,,/ e
./,.ﬂﬂ;,,w/v [P
mﬁzﬂ .\E// vgv\ﬂ
/ /.r/"v
NN
/ /(q__ ™ N
3 A/ ..@v@o&
AN
\I N jomad
B ._ L 1 “ocbeol”

20 24 28 .32 .36 Drag coefficient, Cp

16

JE

04 .08

o

NACA TN 3671

Figure 6~ Continuad.

(h) NACA 634A004; A, 0.2; A, 1.33.



NACA TN 3671 | ’

2 mm.w.w. 888383 v
B N4 cuoapayhpav| 3
[RIWK
A [\
MRS
1LY AN S
LA 4R ¥
IV S
QLY Y\ / /ﬂ/ R
,,, #v/ //« LA dmup
\ " g.l |IOI V)
mﬂfﬂ///ﬂ/y //. g .Dar Ol.mm
K. 8 —o-§ Ty
: \ 3 , M TOTR .H.,d
»/,/ // M/ A Dt S “w.m
VRO L ™ 778 55
¥
N1y Naanme N
IRVAVR €3
0k ,f/f n P
SR Y X : MU_H
/ﬁ_/ /x/ - § ~o-§ M
/.. _.y Ar ,w./_wdﬂvwmxm e IOI.& -
//f /mN/A, | . |
N A, m_ﬂha\
RN o P
/ﬁ,ﬁ poal § —o-R
o .\\\I /u,d,, = 3R
N —Pogkpcr” ° -o-8
¥R oo e v oy o YT 0§ Q
ST "0 ‘usra1ipe00 47 S S 5




12 —
10 — VoS e ":"-J-" LA,
- AT 1 /,,-4_3:::6 L)
s L \ e T e
s L PBESE s e 2 S P e Y
26 R O g O 2 ot I s e e ~
g LoD e A L L
3 . s R R R
5.4 /»,/(r - A LA LA (/ e A
o v L/ ,( / /K / M
8 | ol k o X1 X1 A ©0.60
€ B 4 T 1T 7 1+ d T 51T BT BT |4 o .70
x Y FH—]-& £ { 4 J ¢ gg
~ o K g 18 i v .85
3| 18] [% 4 3 N b .90
—2 S T > P 5 1 — oy E ,'22
’ ~ B 4 ~ ] < N /UL
b 08
4 4 fio
0 04 08 42 U6 .20 .24 .28 .32 .36 Drag coefficient, G AT
D T T T
Gord 46 4 4 & 6 0 4 ¢ ¢
for M of 060 70 75 .80 .85 .90 .94 .98 (02 06 L0

(]) NACA 63A006; A, 0; A, 200.

~ P o J Y~
Q.= LuUrlIInuou,

g€

TL9E ML YOVM



1.2
- B e S e B T
et
- W e ﬁ/ 1
[— o 0 e > e 7.t
w6 LT A Ai/ o - ] | /,u.c/  d
3 T T e e o e L
-~ ‘..1 o »
3?2 4 P /ﬂ P .//% 3/7 ,a/ vl
. o) : >
3 I A TATA AL XX )z u
VAP ArAPAr AR P 7
. : - 0 a .7o
S : 14 j & .75
T A .80
S, Al & v 5
o Q‘{ ’{ ‘t b .90
b B ¥ ) N 4 .94
y R N F .98
-2 2 (.02
B I A B b LO6
4 4 1410
- o o4 08 .12 .16 .20 .24 28 .32 .36 Drag coéfficient, Cp '\‘:@7

! | l | | | | | | | |
Gorg ¢ ¢ ¢ ¢ ¢ ¢ ¢ 9 9 ¢
for Mof 060 .70 75 .80 .85 .90 .94 98 [lo2 L0o6 IO

(k) NACA 63A(15)04; A, O0; A, 200.
Filgure 6.- Conlinued.

TL9E NI VOVN



1.2 I
10 [N DU o e Y, 0 a2
_ et b S al
r/’;g//q_//w s ol wll /:-V
T | T A A1 A 7|
1 ,/’/,.@", z /, /;‘P/ /’f = AP P
- M APl e pA
f e 7 e ¥a //!/d'/
P [ /ﬁ 2] fﬁ / /
S F| P ARV 4 Vs ©0.60
.} A "‘.i - / f ] L a .70
o & .76
IR vl g F % o 99
R EY Ll IR 4 [ > :gg
- > S ) % K K E v 98
9 /.02
b LO6
p _ 4710
. O .04 .08 .12 U6 20 .24 .28 .32 .36 Drag coefficient, Gp v

Ghofd 6 6 6 b b b6 b b 6 b
0

pord ¢ ¢ ¢ ¢ | i i | | l
for Mof 060 70 75 .80 .85 .90 .94 .98 [Of 106 LIO

(1) NACA 63A(1.5)04; 4, 0./; A, 1.64.
Figure 6.~ Continued.

ge

TLOE NI VOVM



~
Ny

LOE NI VOVN

10 L \ I A >
SN Ol o et
— — "’;E_,f’g‘“” > ﬁ
o - T e L AW
& L {: g : - 1 : /C a1 IS
g ,..’-J‘,/ P=s //‘%(/ B _gf,/ ,,tr,f/‘ /ﬂ/ /F: /’.\/’//‘- A
t . = e [ "Ly
S 4 1 o AT 1A A/T/ e
< d M
g 4 4 < 7 Fl A /T | ©0.60
£ : § f V a .70
N of - & 75
< 5 ﬁ' & .80
o E ; ] v .85
% lql |2 P B .90
B [& [ % |5 Y1 % 4 Wl v 9
-2 < /.02
: 106
410
—.4 -
¢ .04 08 .z .6 E0 .29 .28 .32 .36 Draog coefficient, Cyp TR

for M of 0.60 70 75 .80

I | | | | | I
o ) o o o 0 0
1 ! ! ! I I I

85 90 .94 .98 oz (o6 [/0

m) NACA 634(15)04; 4, 0.2; A, 133
Figure 6~ Conlinuead.

6¢



12—
10 - 2ol .
' — T P |
— - I s i P g e g ‘:/ o _m
g L IR o e W g - g o 0 O s o s B e
—— - "
s AN AT AT A LA =’ ol
G o [ "t
S 4 /b’.(/ﬂ' ,/.0’ palel »” /q,sr//w/ e /_r/
3 . A |7 Ed v.d o
3 /7 7 | Py ©0.60
£ 'y C g.’/ 4 ; o a .70
R Pl 1t 14 1 18 1 11 g £ o 75
S & .80
*ogﬁgfﬁéf i 7
‘ - > .90
') & b L& v 5& q .94
-2 v .98
: 9 /.02
b /.06
p 4010
"0 04 08 4z U6 .20 .24 .28 .32 .36 Drag cosfficient, Cp ~mE

. | | | | | L | | | ! L
Cp of 0 o © o0 ©o o0 0 @
porqg ¢ ¢ ¢ 9 9 S S T
for M of 0.60 .70 75 .80 .85 .90 .94 .98 (02 106 1i0

(n) NACA 63A4(1.5)04; 4, 0.3; A, 1.08,

T.9E KL VOVM



18 —
- H el A £
o g ? R }T‘ ¥
g L D S| 7 !
¢ L \ j( g1 Wl gl |gl |41 F1 Fl Kl |4
< g 4 AT FI I 14 [
s 4 1ol 4 [A L[ P FLIEL IS
g, [T T T R F A T T AT A S
5 I 14 7 L 17 £ 17 p
© 2 J ﬁ{ B‘ ﬂ J" il P go:;gg
% AN gl 1A 1A 1 Q78
o : j?' g‘) . } g:gg.
o] d .94
-2 f o § rg 'Y #[f g,}gg
y 2170
W

2 0 0 -/ -2 =3 Pitching-moment coefficient, Cpy
1 | | | | I | I | |
Gmof@ ¢ © o 6 ¢ 9 ¢ o o 0
| I I I I I I
for M of 0.60 70 .75 .80 .85 .90 .94 .98 /02 L06 (IO

(a) NACA 634002; A, 0; A, 2.00.

Figure 7- Variation of pitching-moment coefficient with liff coefficient for the wings of basic aspect ratio 2.

TL9E NI VOVN

%



L2 —
o NI B s e Ty 4
u (1 # | ] Id 4 | ¢ |7
& ° - \ g 141 L] 4 j Pl v
'-.."'6‘ r[ IJ y A ﬁ y
8 dl L T& Id [ g | A 7
S, (T TR 18 ]
3 MFIREMPIRE a4 y
Q ) 00.60.
2 T U WU 1 ¥
3 ANEW: g ¥ 2 ‘60
A 1d 1S g 5%
iy PAEN D Fd N Vi) Al v 9
. b 106
iy A 110
2 g o -/ -2 =3 Pitching-moment coefficient, Cy R

I | | I I I | I | | |

G )
metq g9 ¢ ¢ 0 ¢ ¢ ¢ 0 ¢
for M of O.60 .70 .75 80 .85 .90 .94 .98 [L0o2 LO6 [/O

(b) NACA 634002, A, 0.1; A, 1.64.

LEimura e Mandinuond
s lyll(b fa WS IILEIr Wl

T.9% NI VOVN



. ™~ =~
) s Q hy

Liff coefficient, C;
O N

:\ IR R ”"rf

i s L P L IPLFI LT /z¥

T L) 4 P 1T ¥ A
AN j/ il
i 7 7 11 ¢
l, Arr/?lf'll‘i'!
EEEDaP) I T W F
1T 414 R 00
ﬁ-f;.;,éév‘f FANF o
BN v ararapayararar :
112 (MF(E/E 017 :

2 N o -~/ -2 =3 Pitching-moment coefficient, Cmym

| | ! | | | | | [ | [
Gmof O 0 o ) o Q o ) ) 0 o
[ | | | | 1 1 I I 1 |

for M of 0.60 70 75 .80 .85 .90 .94 .98 [0z /06 [lO

(c) NACA 63A002; A, 0.8 A, 1.33.
Flgure 7.~ Confinued.

- TL9E NI VOVN

En



1€ T

[ N

10 § g

- | AN P

ot R AR A il PP AR A iaT Ay
s L ol [d |4 14 7 N.ENEW S
. SEFiNCiNr(NF ANAR ANy,
. g' J y A j A LW, b4
5 AU D R M W 4 7
8:2 ? 'i-" ol £ 17 f -f o .
3 Y : :
() ] % >

AR :

=& . g
#.4.2 A o -1 -2 -.3 Pitching-moment coefFicient, Cm W

| l I | | I | | | | I
merg Q% 3 ¢ ¢ ¢ § ¢ 9 ¢
for M of 0.60 .70 .75 .80 .85 .90 .94 .98 [0z /06 llO

(d) NACA 634002; A, 0.3; A, 1.08.

A

TL9E NI VOVN



. S ~
) 1Y) o) N

Lift coefficient, G
N

B Tl 4 F
\I IMEAE ?f s 7 ;’ + ¥
- DD iy f i f/g ’
LU g j iL.ﬂ ' AN AN AN
] v 4

R
>
it Sy
™~
N~
~=
g
I~

RCR02> pol ORY

(CBC

hApdgAaAgqgpoOD

2 J o -~/ =2 =3 Pitching-moment coefficient, Cpy

|
Cmof@ © © 0 o0 ¢ 0 0 0 0 0
I i ] | I ] | | l | |

for M of 060 70 765 .80 .85 .90 .94 .98 /(02 (06 [/O

(6) NACA 634002; A, 0.4; A, 0.86.
Figure 7~ Conltinued.

TLOS NI VOVN

&



L2 —
: 2 A 44
ot NI vy
- [ A e 2 b /1 ),
& T LN TP S ARIAN;
e 1 1 VAW i
s LTI 1d A A7 17
g, [ 8] 1 F1V
5 G S S A p
Q y 4 2 ©0.60
37 AmFiMCimrImE/nr{nr - 8 e
S r.$ E!"IJ ,._'. ;5" 9‘ jf f ; A .80
o EFEF EFEEEE: b %
e LA L L L ) v o0
I ' . b 7,06
- 4 110
2 A o =~/ =2 =3 Pitching-moment coefficient, Cpy R

| | |
morq ¢ 9
for M of 0.60 .70 .75

| l | | I | ] l
o o 0 0 0 Q o (7
| ] ! | I 1 | |

B0 85 .90 .94 .98 102 06 [I1O
(f) NAGA 634004; A, O; A, 2.00.

LD T

f Pandiniad
FCIyuir e i, VoriniuGiu,

T/9C NI VOVN



. ~ =
] @ Q (i8N

Lift coefficient, G,
SN ¢

TL9E NI VOYN

e |

~HL
A
!

vy
e
-~
B
o)
)
3

' ’\éx._,g_

L LIPS F 7

AqavdpboOD
3

hF
~ =~
~0
Qo

2 A o -/ -2 =3 Pifchfng-momebf coafficient, Cm

{

| | i ] | | I | | I I

G o (2 ' o
morg 9 ¢ 9 9 9 9 9 % 97 9

for M of 0.60 .70 75 80 .85 .90 .94 .98 (02 /06 [/O

fg) NACA 634004; A, 0.1; A, 164,
Figure 7~ Continued.

Iy



12 —
= ]
T -AANP ﬁﬁ‘ g [ L %7
8 P | B 1P s
¢ L AN AN Va /
- il I O Y S I Y i
$° PR § A,
57 REED; andAPaNan’ { p
C.2 Al /| A | A |4 00.60
ey Pl WL f Jf ﬁj{ o 75
N : ~ & .80
° EESESFRERE MK REEF > %
; y 4q .94
-2 g B B R LA o
b LO6
_a 4 11e
.2 4 0 -1 -2 -3 Pitching-moment coefficient, Cm TR

| ]
Cm of 0| OI
for M of 0.60 .70

| | I ] 5 ] | ! |
o ¢ ¢ ¢ 9 2 ¢ ¢ ¢
75 8O0 85 .90 .9¢ .98 [l0o2 [0€ [/O

(h) NACA 634004; A, 0.2; A, 1.33.
Figure 7~ CGConfinuead.

g

TLOE NI VOVN



- S
B ©@ o N

Lift coefficient, G
LN

B
=
T
~

e

%__.q\

1Ca 2020, 00y
=N
T,
s

bpAdqAyvdpPOOC

2 J 0 -t =2 =3 Pitching-moment coafficient, Cm

’ | i | | 5 | l [ | | l
nolq ¢ @ ¢ ¢ 6 ¢ ¢ ¢ ¢ 0
for M of .60 70 75 .80 .85 .80 .94 .98 /02 /06 [LIO
(i) NACA 634004; 4, 0.3; A, 1.08.
Figure 7~ Continued.

TL9S NT VOVN

64



o0&

12 —
YL \ ANENE- A b | g ;
8 \ ' ramra oy ¥
& L f s?{ hl ¢ # fy A
3o RN P A S A AR ANy, RY.]
£, ANMEVIRrEr 4
5 AN AR AN _J{l 211/
8 2 (‘?‘ rZ‘ : A 1{ 2 :
Yo E ‘:}/ ' ; 7? f v
-—,.? § '-_.Z: !,.. 29 '§ f 1) Z < WIJZL y. E

2 J 0 -1 =2 =3 Pitching-moment coefficient, Cm
] ! ! ! ! ! | I l l I
Cm of @ 0 0 0 Q 0 ) o
moerq % T 9 ¢ ¢ ¢ 2 ¢ ¢ ¢
for M of 0.60 .70 .75 .80 .85 .90 .94 .98 [l0o2 [0O6 /IO

(j) NACA 634006; A, 0; A, 200.

[ o JOI R 2 andlonsensd
rigure .= woliiifideu.

TLot NI VOVM



TL9E NI vOVM

12 — -
: f . b3 i 4 ‘ Q)L f
“’_\ AT
LN f ; ?’9 F T ff'

ol )Y/ N AN ;(;

; | ! P

<, 7 AN A SN AW ARFiRrinrE

5 ARy WY, AEARaw;

AN AR Jjg 112

? F T B P S FI K i

.-'2 !

- A

A

2 J o =/ =& =3 Pitching-moment coefficient, Cm

| | | | I | I I | | |
Gmef@ @ © © ¢ 6 ¢ ¢ ¢ 0 0
] 1 1 1 1 1 1 1

| ! I
for M of 0.60 .70 .75 80 .85 .90 .94 .98 L0o2 LO6 [/O

k) NACA 63A(.5)04; A, O; A, 200,
Flgure 7- Continuved.



12 —
) be 2 @ g Sl
8 - ?\ - §¢ . j J
s L MECIREENENANANVIEr/EFENEY.
o d BT 7
(RS RE D A A AN iV
Q 2
9 )
5 ST B A A A AT p
oS - 0
JYEEEEN SRS, M oo
.‘5 g 18 |d % f o 78
o § .5?:, 5? -y 'g i f ‘ I v :gg
B 1 HI S K B 7 i a ‘94
-2 . i . r .98
i
. A 1.10
.7.2 A o -~/ =2 =3 Pitching-moment coefficient, Cm

I I [ - I | I | | [ | |
morq g0 ¢ ¢ ¢ g 0 ¢ ¢ ¢
for M of 0.60 .70 .75 80 .85 .90 .94 .98 o2 106 [LIO

(1) NACA 63A(.5)04; A, 0.1; A, I6‘4
Figure 7- Continued.

246

T.GE WL VOVN



Lift coefficient, ¢

12 —
A b
10 — ¥ 04 i o )
§ i 17 AN
g £ i
i DAN'SRVIEr(EE RN Fl 7
] IS JT A [ F
014 |4 (415 F 7l |/
p JARrINr(Rrinr 4 | ;
L ST U W] BT T TA T i u
i 1d 414191 F 7 ©0.60
‘ EENY: é gﬁ 375
o §} E ,8 '—g ¥ - v :85
I i 4 Flf Lr : > .90
0 o S 1) q 94
-2 v .98
) v /o2
& 06
—q , . 4410
e 0 -1 -2 =3 Pitching-moment coefficient, Cmp A

| | I | | | I I I | |
Gmotq G 9 9 4 ¢ ¢ ¢ ¢ 0 ¢
for M of 0.60 .70 .75 .80 .85 .90 .9¢ .98 02 |06 LIO

(m) NACA 63A(1.5)04; A,0.2; A, 1.33.

' o mo e . [
Figure 7.- Continuad.

T.OE NI VOYN



L

for M of 0.60 .70

|
: 2 . £ - j B 1
i \ SR TH 1417 A 1]
| ] I Pl 14l (vl |7 ¥ f Ll 1/l | A
- NN SN I R A R
sl 1d ¢4 F Ve j(
sl [P 1L A TAIA AT LT Y I
<2 N I N 1 T ™ I I I O S
AR, W AR AR, 7 p
N 1014 ] A ©0.60
SUTIT Tl TAL Tl 1o 14l 12l I8 14 [ 4 & 75
AN AN IMEINE IR - e
PRIl 17 Iy Il If TP > .90
A L Hf S o1
£
4110
2 4 0 =l -2 =3 Pitching-moment coefficient, Cm N v

| ! { | I I | I

|
o o d 7] 7] o (7] 7 7]
| I | I ] | | | I

75 80 85 .80 .94 .98 [(0Z2 (06 [IO

(n) NACA 63A(15)04; A, 0.3; A, 1.08.
Figura 7- Concludad.

TL9E ML VOVH



L2 — — =
L0 \ o0l | o TR o
L A o A T TR plog f 17
8 Pal:ara oAl | Ve

S L o ld A ¥ A LA

sé‘ﬁ }D‘ " o ol 79_'/ /E’ i /F‘ f /}‘ ,ﬂ ,)‘ /f’

8 f}" ‘/,,/ y A | A LA LA /)‘

Q

= ) o o A O A )i #

:SA & A P /* AIN /d pPAPrAravi "
3 2 7 A N N VL /| 0080
. oo,
N o 4 ./f, -f"(:(x ,e/f o 75
~ - 80
o AT fo’ ,gf 2 ;@‘(, a‘f v 85

. - . 1 'l 4 f;' :32

-2 Al | B° P 98

’ - = @ 2 N 108

b 106

-4 B 4 110
-8 -4 0 4 8 /2 /6 20 24 28 Angle of attack, a, deg

) | | | | | | |

a0 g SRR

for Mof 0.60 70 .75 .80 .85 .90 .94 .98 [0£ l06 IO
(a) NACA 634002; A, 0; A, 2.50.

—O-
—_—
—Q—
-Q
-Q
Q

Figure 8.- Variation of lift coefficient with angle of attack for the wings of basic aspeot ratio 2.5.

TL9E NI VOVN

&c



L8 —
-
10 \ :
o o ,1? IS S S - | A J
Gl — ./'ﬁr 'Aﬁ x . ) =i /":'/V/B‘ — /’! —p .r)r ﬂ
<6 EAENLParAVay.av.ayay
s ] / VAPArayararapy
E . /m ” : /v m/ .4/ - uf/ [H/ A/ M
S, y- iy %N TV % 0060
~ _{d . .
—1 Ak nd P, q '.94
-2 G’dﬂ - Z A4 4 .98
Cl & 2 4 ] q /108
b LOE
.=a 4 /70
-8 -4 0 4 8 /2 6 20 24 28 Angle of attack, a, deg G

| I [ | [ I [ | | I I
aof O ) o (@) 0o 0 ) 0 o 0 0
l 1 1 I | | [ [ 1 i |

for Mof 0.60 .70 76 .80 .85 .90 .94 .98 [02 [06 [0

(b) NACA 634002; A, 0.1; A, 2.056.
Figure 8~ Continued.

TL9E ML VOVN



12 —

- PR
L0 \ <O Y - : /h."I u/d.
B o | m | o RSl o1k = /Jf
8 | ~ /d . - /}a z/&/.v{/vf /‘F A/F /X
¢ L PaRZPaparyZeayaran
<8 /2‘7713 |y f’ o /)"‘ o ||
'g /p /P ,p } .«/ A‘/_ i ;/ %/ /
3 S £ 14 A 4
t 4 4 4 4 4 /
) o = 18 L Y
8 LU Xl T o 1 1o Val 00.60
'2 /L‘J Jo I’/" //" ,/' .l yd v - y a .70
R A A Vel & 75
~ 2 | & i a 80
be) c 0 v 85
Y LF ~ L~ b 90
7~ 1 PP K R 4 v 96
-2 o o o 7 —F g JE{‘ i A : /_Og
b £OE
4 4 110
-8 -4 0 4 & 12 16 20 24 28 Angle of attack, a, deg T g
( | | | | | | | } | |
LT AR AR N AN N I A AR A
for Mof 060 70 75 .80 .85 .80 .94 .98 /[0Z [0o6 L/O

(c) NACA 63A002; A, 0.2; A, L67.
Figure 8- Gontinued.

TLOE NI VOVN

La



Lift coefricient, G
KN

[ _
>_ < /z:“h
,0 — /B-’J-I -—0/5,._—.& —%' o
Joi Jay .@'/q X w”ﬁ) g A
I o T8 [of | & | oA | o7 LA A pd
g - e A~ pradi® < 4 L A
— f 0 5 7 >
6 - .-f/u /(-‘f/o /Aﬂ/g /F/v /B’ /d ’/g‘
T‘/J )E-I‘ Id IK I‘v lﬁ Iﬁ — 4 ﬂ-’/
4 | Lo /@r’ /xsf' W Vﬁf VA /|
| /Q/ raArarar A A A P
2 & | W EETMRY- M. iy 0060
of | o | v -+ S : va BRYE & .75
? P = 7 %
o o > .9
/3« [T 0 vad 70‘ b 4 .94
=& of | d A S/ o sl & r .98
' N [l02
b 106
-4 4 110
-8 -4 0 9 8 /2 16 20 24 28 Angle of attack, a, deg W

P R L O N N U T S |
AT T T
for Mof 060 .70 75 .80 .85 .90 .94 .98 [0o2 [06 IO

(d) NACA 634002; A, 0.3; A, 1.38.
Figure 8- Conltinued.

T/9€ NI YOVN



T R A A
corg g ¢ A
70

! [ I I I I
for Mof 0.60 . 75 80 .85 .90 .94 .98- 02 (06 /IO

(6) NACA 63A4002; A, 0.4, A, 1.07,
Figure 8- Conltinved.

12 —
B LA
L0 |- . Al g o L . et
8 - ,ﬁ E/: /G/V /A-r/: 1'15‘ v .rﬁ’ 1‘ ﬁ /g
& = ! /ﬂ" /EI‘/ /5’ /#" /)?’ j" Yol 7,{ /
,‘é. 6 /,d /? /G’ ’ﬁ /)f } /{
3 /}5’ ,,Ef A A A 4 <
$ ESrarasas 24P 4dINap
"Q; ,/0‘ /lj f y z/q y. /a/x .d"/u M
3 2 = ' ' T 7 /w‘ ' A ©0.60
& . 4 A/“ e LV 7 g :;g
3 T N B 2= [ N I gL v & 80
0 - - — & e I ﬁr v .85
N i 5 b .90
/@‘ /g' /Gr /'{ - /E( = . /X v = 4 .94
_p ol : . & ¥ b9 ¢/ % 9 F .98
: 9 102
: b /06
- 4 170
-8 -4 O 4 8 12 16 20 24 28 Angle of attack, a, deg - UG

TL9E NI VOVN

6



74

-0t~
a ® 9

Litt coefficient, G,
(RN

-8

o
|

|
for Mof 060 70 .75 80 .85 .90 .94 .88 /[0& [06 |lI0

(f) NACA 634004; A, 0; A, 2.50.

Q
l

?

0
|

o~ n o Ry S |
rigure oF owonrinugda,

|

L5
Y /tJ’m
\ ‘G,Er - oA "ﬂ el -~
’ A et LR aipl ol ol sl | X | 4
\ of Lt | o™ /M’B Ml a4 A
PaAVdrararats= v
o 1A Lo ™| il
Al LAV A d) /K
A 11 VA ﬁ/ﬁ' /| /q,/ . 1 /ﬁ/ AP M
o A : )4 ©0.60
A A A A AT AN ANADS 5 7%
y: Al A A Aﬂ b 50
: T a 94
L P JM A 1A LK v 98
B | & [ 1 | | [ [ |4 KEA
4 70
-4 o 4 & /& 16 20 24 28 Angle of artack, a, deg ST
| | | | | I 1 1 |
acfl & 0 O 0 0 0 b 0 b ¢

TL9E NI WOVN



Lift coefficient, G
o N kN ® [ S N

A
N

=4

i)y
R_|%
N

1
- B b
By

ke,
N 4

Q
Na| %
N
A"
~N
~N

A ‘ N
N 1=4 X

N e '\Q }x-

g,

B \v\

L&

T Y

>

Ng

ey

Nal Yo

N
A
™~

L A A jﬁ

d [of [ v [ [« | #

al N N
RSN
4q b
o Iy
RS

-6 -4 0 4 8 [& 16 20 24 828 Angle of attack, a, deg SHA

I [ | l | ! I | | | |
aof O o 7 o 0 0 ) 0 o o o
I | [ ! | | [ | | I I

for Mofo60 70 .75 80 .85 .90 .94 .98 /02 06 [0

(g) NACA 63A4004; A, 0.1; A, 2.05.
Figure 8~ Conltinued.

T.9E NI VOVN

9



12
o | . T
| - . —A| o 5
Lo e T P R A
8 ol LA .
S s Nl AN A |
- /” l /V . ﬁ 4 rd L/ e
56 s /'3'/ A At va 4 e
.E ﬁ‘/u/lj /@ /ﬁ ,ﬁ ,/P f // /.
.3,4 d/u 9] /53‘ /ﬁ //? '/B‘ /‘r /ﬂ‘
"§ _f{/ ’l_ff/ _@" /ﬁ /"ﬁ '}& ,ﬁ M
.2 PATAVAV. Sray. o P SV 7. N7 0080
% s P O 75
K e as g
2 W W el s > .90
T PTIA : 2
& ' F’
* _ T1° N K 9 /08
5 1%
=4 : ,
-8 -4 0 4 & 12 16 20 24 28 Angle of atlack, a, deg g

| | | | | | | 1 | | l
cof¢ ¢ ¢ 9 9 ¢ ¢ ¢ ¢ 0 &
for Mof 060 70 75 .80 .85 .90 .94 .98 "(02 [0€ [/O

(th) NACA 634004; A, 0.5 A, 167
Figure 8~ Continued.

9

T.9t NI VOVN



N
.
TL9E NI VOVN

o+ ] B L
= /ﬁ' rr/Er o ’}4 /ﬂ’
s L vay-dr ey avay. ore A A
S e A L7 W A
‘Wé‘.s ﬁ <« {/V /ﬂ‘
.2 ) pe, o o] ;/‘ Iv /ﬂ
3 x A 7 7 A y
“: .4 ' . ” 4 /!.*f / /,“4‘ /’ //‘ yd //’
E’ : \ A Y . A /Ff /)‘ /"’ o
3 N ,}) )4 g ar A 0060
® el s ,/') alardyae : o 75
o C La | eP | A "'}F’mﬁ%ﬂv ' /_r,,f v 25
% % N P T P %
=2 o 0 /-’ 0 ﬁ ‘74. = F 98
' N 102
o J /0
4 4 770
8 -4 0 4 8 12 /6 20 24 28 Angle of attack, a, deg

| I | I | | [ [ I I [
aof 0 (7 o ) o 0 o o 0 0 0
| 1 | I I | I I | ] I

for Mof 060 70 75 .80 .85 .90 .94 .98 /[0&2 /(06 /[0

(i) NACA 634004, A, 0.3; A, 1.35.
Figure 8~ Continued.

£€9



12 —
_— P
L0 D — AN — gl B
B ,10‘/ | L )’D/‘&:}/F,x/ _a
- Ved ¥ ; A /ﬁ //B’/P/d/ﬂ ol /‘ A
Ry | m‘/a ﬁ//g/ 1.\4/! o /ﬁ /ﬂ' / B
<6 AP ardndrayay i »
§ m‘/w /rj/ /Q /‘9‘/_/W' /B‘ ,)f V v
S 4 jArArardryarar , Vi
% AV Ay ayayray:ar HINa % p
Q V(4 : > 4 o > /‘_‘I‘
.z of |4 1A A L Al Y @00
. 7 g P .
S . Er'"/Er A /‘;Aﬂ/g o i P % d’.-_f/u © 75
N 3 - . A .80
o PP T ‘erv |aﬂuwy-m i vz,g- v 85
O A oA | o | A o w’“ﬂﬁ/xm‘_ e g gg
- = - ra - L7 rd v
-2 ol of o ot v B | < q‘/ £ Py ¥ .98
: 9 /02
b /08
. 4 (/0
i A — =
8 -4 0 4 & 12 16 20 24 28 Angle of attack, a, deg SHEA
| | I I | | I | ] | | ’
corg 6 9 ¢ 0 4 ¢ 9 & 0 ¢
for Mof 060 70 75 80 .85 .90 .94 .98 [02 /06 [/O

(}) NACA 634004; A, 0.4; A, 1.07.
Figure 8- Conltinved.

TLOE HI VOVN



12

-~
]

®

(3%

Lift coefficient, C;
LN

»
>
1N

AR

T X

Y

Ne|

‘\Q - a
NAYTY

™ N&

LN

Y

Na
AN
MANLES
~

AN AR

I

NRYAY

koY
N
ey
|
%

NS N YW

LY

144

©0.60
o .70

SENENAEY

N

Q 75

A 80
v 85

N
¢
N

b 90

D, I,

q .94
v .98

Los , 4|

|

q l02
& 106

-8 -4 0 4 8 /2 16

4 4/0

i I I
o o ()

| I |
aof O (4] o
| ] ] I | i

|
7
|

for Mof060 70 75 .80 .85 .90 .94 .98 [lo& 06 [/10

o ()

] |
- A, 2.50.
ved

20 24 28 Angle of altack, a, deg

TL9E NI WOVA

49



12—
__ L
N /-qf"ﬁ
L0 - _ .
/V /—l V -
.8 - : = . /0 A ,ﬂj /‘?/ /ﬂ‘ e /é'/a
oy | - /6 /“ Vel /ﬂ’/_.r , /ﬂ /)K (il
%6 b /m/-' 7 4 A & 4 ~ s A A v
3 lallp AR A Ay AV.S ar -G
S 4 G,L/" Earayarar 4 ,.f/ a9
£ TR A A T VT 7T "
p l'm’ Z 1.4 .
S , o 1A A i UNANAN 0060
X ol AN 4 o 75
X : A 80
0 A i2al’s v 85
1 _ . . :.f') g gg
=2 - /é /W / F 98
o T P g < /02
b /06
. 410
=4
-8 -4 0 4 & 12 16 20 24 28 Angle of atlack, a, deg T
| | | | I Lo | L |
SRR I A I
for Mof 060 70 76 80 85 .90 894 98 [02 [0o6 [l0

(1) NACA 63A4006; A, 0.I; A, £.05.
Figure 8- GConlinuved.

99

TLOE NI VOVN



- e o -

L2 —
B ,,e:/a/,:
w3 [
/0 [ \ = Q\.-’D—D o ‘.‘ A A — oI ol )Li} .‘IA
B /ﬂ,/" /E."/u . Ol |t} :ﬁ'?ﬂ' q/‘q /
8 \ A LA ,ﬂ/v el L& A ;ﬁ /ﬁ‘/
‘é‘.ﬁ . /6 H/‘j (}/6/.5_(/‘/? ,}r i _d “/“
2 _// Hf/Q'/ /ﬁ /ﬁ‘ /W o /" L,
3.4 o | /d /ﬁ /)f Y / ,
3 /,,/ /n_f/; rAVayay ; A ”
G oY . Ay of %4 .4 ry anen
wZ AT T BT & P e g .70
& off ot fo Lot Lo A L7 v o 73
o of ol | o M A LA A A v 29
N aE | oP | ot | o | | > 90
7 [ 7 g 7 74 L7 7 -7 7 v 1 Q4
g R "2
A |
W /06
e 4470
8 -4 0 4 8 12 /6 20 24 28 Angle of attock, o, deg T
T T
SARE AR S N A A A
for Mof 0.60 70 .75 .80 .85 .90 .94 .98 02 106 IO

(mjNACA 63A(l5j04; A, O; A, 2.50.
Figure 8-~ Continued.

T.9E NI VOVN

Lo



re —

P
LN T
10 | o S L1 L4
O 0 / i
g o /_._,-r/' ,x-s’v/g % /3/&7%} A al
Xy | /d /IZI‘ > /K i - /ﬁ )54 /ﬁ‘ el
< EAESLIE DL« AR AN
: vad /g; 7 /D/H/&/y - 4 7
Q
= .4 £ A L A ,
S AP A A ERE v
& PR APArAv AT avar av.aV 2%
5 i i i AT 2 32
< : :
oy o | o | F A | A &
0 zEr NQ} I u"x Jg o HF ﬁ 14 e g- gg
Gl’ o '\'3” y .l j P P ) 4 ¢ Al 4 94
4 A < 102
& 106
2 4 /10
-8 -4 0 4 8 /2 /6 20 824 28 Angle of attack, a, deg e

] | I | | I | | | ] |
AT AN I I A A I
for Mof 060 70 .75 80 85 .90 .94 .98 [(0& 06 LI0

(n) NACA 63A(1.5)04; A, 0.1; A, 2.085.
Figure 8- Continved.

89

TL9E ML VOVN



12—
- L
o 'a | A
10 — o Lo 5 A &+
." P /@’O A P ?4?7 Ve
8 [ /C‘/J/ﬂ/d/ /V/V/'B‘ ’)ﬂ'/ /3, /‘ﬂ
l,
& L PGy AFrdAy. %y f‘ LA
g.s P’ ﬂ 'ﬁ 4 "/ 4 "f
3 /G /“ » /g Pa . A al
3 7 W AD AP ar
: , 7 74
S e % pArAVdPd ©0.60
g o we 4 I3 n .70
= Il g | w DIl # | A A & 75
-3 | & 2 dﬁyv’ 14 ¥ A .80
0 ‘E{ .-.Er /?t. i v MV P = w’” vl;» .g!s)
Jos PP P e PR Y. Jre # 4 o4
_2 of 9 9 F .98
T Q l02
b 106
- 4 110
-8 -4 0 4 & /2 /6 20 24 28 Angle of altack, a, deg R

| |
aafci’ cl)

for M of O.60 .70

| | | | i | | I |
o o ) ) ) () o o o
| I I | | ! | | I

75 80 .85 90 .94 .88 [0o£ [0oE€ Llo

(o) NACA 63A4(1.5)04; A, 0.8; A, 167.
Figure 8.~ Conltinued.

TL9E NI YOVM

69



bl
My

-9
| .
o _Lal o P
1O — L] AL L A | p g q ,ﬂ
T LA L AT U2 i T L7
o) P AA P A A
S T A A A T AT
6 M//ﬁ /ﬁ‘ /K /? ,)1 ,}Er /;
$ DArar-ay ar av-av.mdm .
= .4 Rar:Ayay ardr-ar ANAW
“6 n‘/ ,,EI‘ ,ﬁ ,ﬁ ’,W‘ f)‘ ,ﬁ‘ /L . M
3 of LAl |4 A A1V 00.60
Z . ; - o .70
f‘: | _E ‘_." ad - Y. e, E(‘:! ?_A‘ g JTE
~ 0 .r.\rayﬂﬁr:ru aw X 5‘”9}{ o aﬁ v :gg
Il el el > 90
iy Gq o 9 o F 98
d Q102
b LO6
4 4 110
s -4 0 4 8 12 16 20 24 28 Angle of attack, a, deg <~

” ” ” ”M ”n n I N
v v v 14 v L4 v 9

(7] v
[ | I l [ | | | [
for Mof 060 70 75 .80 .85 .80 .94 .98 /(02 (06 [I0

(p) NACA 63A4(1.5)04; A, 0.3; A, 1.35.
Figure 8~ Concluded.

1 I
P ~
[ %4 (¥4

| i

oL

TL9E NI VOWN



1.2

.9

iy
<
RS
L 3

—
o - ot |
LS 2
& = = At ] [~ 1 1 T 7 — ]
Dy - \ ’#%Lﬁ/ g ’/‘P’/ |1
& P /)/@ | /"//m//y/})ﬂ‘i;/p’ ,/X/i,-r/ 1.4
, = F— L
3 O A | A L o 4%l
g, T A A T i
“G }{ . : Vi A A f, .// IJ/ / /L%/ ”
S d F4 pd /}ﬂ 7 7 L
5
~J

P

QATAROLO
[+
S

7
y

Y £
W <

; o

-2 E$1 % 88
L ' 3 b Y 9 102
h L06
A 4L10
—4 >
o .04 08 .2 J6 L0 .24 .28 .32 .36 Drag coefficient, Cp gl
| | ] | | A [ I | | |
Cn of O 0 o (4] 0 Je 0 0 O 0 N
- I ] |

| | 1 1 1 T | i
for M of 0.60 .70 75 .80 .85 .90 .94 .98 102 106 110

(o) NACA 63A008; A, 0; A, 2.50.
Figure 9.- Variation of drag coefficient with lift coefficient for the wings of basic aspect ratio £.50.

T.GE NI VOVM

T.



llc‘o | [ —
o i e e e A . I, g I g P
L \ //u/" . %5"’ - /?//‘r - —
¢ L I e o= T e o i e e Sl P
w5 /J ///{?/ );/ﬁ‘/ /P/,ﬂ//, /A//
s IBEgaPartadb el P
P T LA A A 4 7
St AT A I AT p
.60
2 A 9/ i f ;/ ;‘rf 2%%
R Sl 14 A : O 75
SOBTET BT B BT i 2 &0
AN Yol A IS § 22
-2 [ S S A v 102
i - & L06
-4 4 110
0 04 .08 .2 .46 .20 .24 .28 .32 .36 Drag coafficient, Cp R

O O O L O L L T S
R A A S A S S
for M of 0.60 .70 75 .80 .85 .90 .94 .98 02 106 11O

(b) NACA 634002; A, 0./1; A, 2.05.
Figure 9~ Conltinved.

2l

TLOE NI VOVN



110

TL9E ML VOVN

1.2 I
|
o e e
™ D e Rt 2 S P P
‘g.G v Nt i o /Jr%
Q‘.\ P u P Y z) e -~ ‘// [a
.E ,-/ _../ )!/ L 1‘5( ;F /H /’ 1 /'MIb P4
= 4 oy ' P %
% o ] £ /1
2, - -
o)
X - b4 o
~ .v A
~ 0 : 0 ’ é ‘f v .
B | B B % B
=2 G (o2 | 2/
b/,
A ’
-4 - - . <A
o .04 .08 ./2 /6 .20 .24 g JE .36 Drag cosfficient, Cp TR A
| | | | | I [ | | [ i
Gorg ¢ g ¢ & ¢ 9 ¢ 9 ¢ ¢

for Mol 0.60 70 75 .80 .85 .90 .94 .98 [0Z2 106 /IO

fc) NVACA 63A002; A, 0.2; A, 1.67.
Figure 9~ CGoniinuved.

€L



T4

SNRIBIIRIST
8 M_UAVAVD'QVWM.A
WA
AN
\ [Tk \
EAVATEN
RUAN VNN
1 Y
AVAYANAY
R R % 3[R
ARNANA
H\ AN R, )
NI A A ]
MES NN R [ gort”
{81\ W ]
VNN N [ [Trmbet™
Y LA
N NANN Y| fonpes
W RA XN |
S //JP zﬁmdcma
RS :
/W/ \ Bl
M/.v ‘,, “PPodet
N St
8 N
N
- NG
_a_o__ S n“ 1

L0 24 28 .32 .36 Drog coefficient, Cp

16

/4

04 .08

)

NACA TN 3671

Figure 9- Continued.

(d) NACA 634002; A, 0.3; A, 1.35.



e e e e

12 —
B o)
1.0 — — o e g e e
| (-,ﬁ'/ Ea:"__,.:/ o - ey
o _ _ /,—’:L""ﬁr; J:wL/'::// e
G = =5 =T S i D
a Lot e /’T’ I LS e O = v W g N vl
. 4] y//;/ LT T LT
2 o 1T L L1 LT LA
S p o | ot L™ gt LV L ,ﬁ' AT LA LA
& = T T T Y T
b | | A A AT A "
8 A ANANA A A LA LA « ©0.60
_“.2 D o3 ra T 7 4 o .70
B —_{,‘/ r"-/ Fo n@( -.-54 2 # .EF J o .75
5 18 ; & L IE; 3 z A .20
0 F v .85
& EF o : 5
i W [YH | Y% |y [y [ Y LA 7 .98
: 3 /.02
. b /08
p 8740 |
0O .04 08 .2 .6 .20 .24 .28 .32 .36 Drag coefficieni, Cp T

i I [ | [ l l [ | | |
Cn of O ) o o 0 ) o ) (2 0 0
“ | { ! I | I | I | I I

for Mof 0.60 70 75 .80 .86 .90 .94 .88 [og 106 /IO

(8) NACA 634002; A, 0.4; A, 1.07.
Figure 9~ Continved.

TLGE NI VOVN

GL



9L

12—
10 - \ P s o = ]
| 1 ] LG At __ L -
g L M/'j—,_/’jg/: ot — ] f‘T/‘:_,/
§ L \ e I s 0 S O oy " o ﬁ P o
5.6 o b et Lo e T LT LA Lt
_.g ,/’0/ /,EI': /ﬁ’//f,/} bl .ﬂ"' I et B / 5
P T LT AT LA LAY 44"
S /0/ /El’a_ /6 /'5 /; //D *a/ / #"/ M
8 ! T B Fl P L/ ©0.60
~E T T TA 1 " o 7%
o o i 0 A ¥ " H I s I X é‘;
P g ¢ % vy & (3 § o {2 v .85
e 2T I vl el 131 1% B! 55
".2 Lé‘\ Lq\. \&\ X L= \ } ill R H Z I'?'li
i 2 | 1N N Ry > g A X LYERE. b /.06
4,10

0O .04 .08 .12 .6 20 .24 28 .32 .36 UDrag coefficient, Cp
l l I l ! l 1 | I ] |

[#) 0 o 0 0

pofq¢ ¢ ¢ ¢ 9 ¢ ¢ ¢ 9 9

for M of 0.60 70 75 .80 .85 .90 .94 .98 /02 /06 [0

(f) NACA 634004; A, 0; A, 2.50.

Elmira Qo Sandinpnos
. ¥ L =R Y

%

TL9€ WL VOVN



12 —
-
/.0 — |G —"] 3.——-""'(' -_i'EI A -
g P /’;::/: - ——;’ _—/-: D
. — 1 iy = T " [ L=
N L1 qi R gl ey
Q B ‘Fr: A} P N Sy’ ‘_// N A‘/
'g & = 1//‘_43’/,@’/ =T /”r}/ pat i //W
.3 lo T J= A AT LA Al 4v.d} A
S or” | A | £ v |l
S .4
‘; /E( y. A y. J/] M
3 " /] ©0.60
\.2 i) o .70
Ry gl 1 £ g 4 14 1 B o 75
. : . .80
3, EIECIsT i FImHENEE P 2
3 .é Q % ?-. 1N b 3 < > .90
' : ' q .94
o TR T Y TR T
’ 3 - ¥ ] = lo2
B % v TR N 102
p 4 40
0O 04 08 .12 U6 .20 .24 .28 .32 .36 Drag cosfficient, Cp R
| | | I | | l | | | L
Bord ¢ ¢ ¢ 4 0 9 &0 g 0
for M of 0.60 70 75 .80 .85 .90 .94 .98 (02 106 110

(g) NACA 63A004; A, 0./; A, 2L0J5.
Figure 9~ Conlinued.

1.9 ML VOWN



QL

1.2 I
1O +— — . :
i \ | A e
2 B e e e L
s [ e e e
A LA LA A LA 1 =
~ P i 5 + ’l?/ 'x e
B R a e g g g AN e
3 ardrdrdyrardyd AN
w4 e o
3 L :
© 2 0 ')/ V/ 7{ :
- 1 A v A Py - 4 o
X OIS 18 19 1A 1A 17 1F K 0
S R T ‘.
'.' B 13 ] % z :
-2 E Eh" % . g‘ - . K‘ Nr 7.
< i % ¥ 7 o % g 5 NI N
4l
<TG

¢ 04 .08 .2 .6 L0 249 .28 .32 .36 Drag cosfficient, Cp

I I 1 i I I 1 I I I i
Cp of O ﬁ) 0 0 o () ¢ ¢ 0 ) o
| 1 I | | 1 | | I 1

for M of 0.60 .70 75 .BO .85 .80 .94 .98 [0Z2 [0& [0
(h) NACA 63A4004; A, 0.2; A, 1.67.

f /PR ” o JORN Y U |
rigure o>~ owonnnuga,

TL9E ML YOVN



12
: - K>
or & A — T L a——e
8 P -t o s T
o Lot 1o 10" La| - < L la
A% f— —1 . |~ -JV”J’ 4‘/@4 il =g s
K A AL A o A
L /.43’ //Er //‘“ e ] A A
%4 . e y pd P AN e T
g /T pal AR 4 & A L M
G ' 0060
\.2 - UE )] 43 o/ 'r/ e f/ ’( s / a .70
BN - r«) (Y { g &
~ o LQ 5 £ 1Y & v 9%
TR ALY AEImLE > 50
. - f 3 4 Na v .98
-2 i : < /.02
b 106
4 A4 110
0o 04 w08 .2 /6 .20 .24 28 .32 .36 Drag coefficient, Cp RN W
I [ | | | | | | I ! |
Gof¢ ¢ © o0 ©o o0 o o 0 o 0
l | | ] | [ | | ( |
for M of 6O 70 75 B0 .85 .90 .94 .98 /[l0o2 (o€ /O

(i) NAGA 63A4004; A, 0.3; A, 1.35.
Figure 9~ Continued.

TL9E NE VOVN

6L



L2 — T
L0 - | ] >
n o] —ﬁr:::szgzg;;;b
7 [ O e e g O s 5 i S A P
e N e L e L A
s LA A o ot ot Lot Lt ¥ A LA LA
~ = T T T ; et T T2
= 4 el e ] L ‘/Ayﬂ’lliuA?!’/’//ﬁ”' A LA
REEaESFarayay azaravaraps :
TR (PP Y. ] /! ©0.60
2Tl A LH 1A A A/ NdVis o .75
~d - .
0 4.59 : o g g 14 v .85
K Nl 3 %kﬂ ) > .90
" q .
R ERRY YA RY RN D' 7 98
i 3 1,02
bk /08
4 4 140
"0 04 08 .12 U6 20 .24 .28 .32 .36 Drag coefficient, Cp
S S S S (Y N S S SR S SR ,
Up i 4] o 4 [ 0 o o . 0 0 o o
| | ] | | | | { | 1 ]
for M of 0.60 .70 75 .80 .85 .90 .94 .98 02 106 1I0

(/) NACA 634004; A, 0.4; A, LO7.
Figure 9~ Continued.

TL9E ‘NI VOVHM



12—
1.0 — \ " z
L . 9T
8 oo TC ]
D ] Lo =y - P [
3 n//,l[l/ b//, : i A A || A pd
S : :
Q A £ / M
o 2 g1 e’ o & F4 /7] ) A A 0060
) g .70
PN d | & il d ) il & .75
A .
o lel 18 gl 1% 4 v ‘85
_é\ ' X b4 [ b .90
2 i 5 4 .o I = o K qQ .94
-p ‘Xt "k] :\A A \‘w AN '\h \x » /.soag
. : . w/
‘*q b 06
4 410
0 04 08 4z 45 .20 .24 28 .32 .36 Drog cosfficisnt, Gy <
. 0 E 4 2 L e N
| | | | | I I | | |
word G440 0 g b0 b
for Mof 060 .70 75 .80 .85 .90 .94 .98 /02 [lOo6 1O

(k] NACA 634006; A, 0; A, 2.50.
Figure 9- Conltinuved.

TL9E ML VOVN

19



1.2

T
. '
L0 |- Lo
s L I o g P o Ly AT i =—
S I e B O g s g ay
— =a} d v i >
.6 ; /”’w et e = it =
2 ozl e -l iy ~ - AL u
S .4 perfi T N Iy
S = AL X LA A V4l
[>] A y o
0.2 ﬁ/ N / ._/ a '
RN < IC R 4 fr o
~ ' ? 4 A
7 Lé) & 8 E & E 1 g
TR INHEMEE & ;
_2 % R_\ ( 7o
» c ~ ¥ M » * x E :
) 4,
-4
0 04 08 .2 U6 .20 .24 .28 .32 .36 Drag coefficiant, Cp SRS
| | ! | | | | | | |
Borq ¢ ¢ g 9 0 ¢ ¢ 9 ¢ g
for M of 0.60 70 75 .80 .85 .90 .94 .98 (02 106 [0

(1) NACA 634006; A, 0.1; A, 2.08.

Figure 9.~ Gontinued.

T/9€ WL YVOVN



NACA TN 367L

DN
2 O

BONQHD Y
b e

A=t
‘/’m

|

?

L1

A=
e

/ir

ot
o

/m/
el

L0
e
o

-]
Bl
A

]
/—’

i¥

i

=l
L
/)‘ //K //
Va
rd
f

LY

u

P
AN AT LA

=l

/ﬁ//

="
.’E'/ c_—"’_///

]
i~

prd
/:I’
&

]

2]

| 1 L
-
Vi
3

o

SRR

Y

at"T
9%
[~

A A

et <]

.E$

/G‘/
Vo
v
L~
I
ﬁ’
i
F

"l
g

b Y

‘<.

A7)
-
o LA

3 1Y

gf
g
2

et

' n{ Wl Q/, K’

L~

o
F

_ [oleofod

N
~3

|
Q
2 84) W * oy O

9 qusioiz0a 1417

A A
II?IIIIIICI)

far M of 0.60 .70

'GD of O

75 .80 85 90 .94 .98 L02 06 /IO

Figure 8- Continued.

(m) NACA 63A(1.5)04; A, O; A, 2.50.




12—
10 : - | -
8 I e e S S b A o I e
Sl I P e = D P il
. | e LA L AT e T T A
'E & Tl = pog T e - > ]
.3 - Z.L/ / /w/ zy ‘X,V// / .‘/
S 4 o /mﬂ/ e /H/! ” /‘{/ /'m/ //( o n(/ﬁ x’//n //r
3 A LA L i B A AL L 1L 7
VAR dVdbe EE{ p Ll ©0.60
. 0 n : Q.
S im i . 2 22
P gl le!l 121 191 1% v .85
81 121 T&l (4l 14 [W 14 [% : > 90
o L hEEY QF LAY K. WNIEY v .98
q 9 /02
& 1,06
P 4410
0 .04 .08 .2 .6 .20 .24 .28 .32 .36 Drag coefficient, Cp e

I ] | I | | I | | 1
Gotg g ¢ 9 9 9 9 ¢ 9 ¢ ¢
for M of 0.60 .70 75 .80 .85 .90 .94 .98 102 (06 IO

(n) NACA 63A(1.5)04; A, 0.1; A, 205.
Figure 9.- Continved.

TLOE NI VOVN



L2
B I to Ji
/.0 ' L ﬁ ’;ﬂ-—_‘:— ” : W b v b !
s | B e s T e e o
S R o — T il
= L= = — R P
5.6 7 ;/r"ﬁ: Pl P
2 _ . A NA AT AT v Pl ; _
§-4 g Ef) T & ”A;’ Ve Al
S A LA L2 g 4 4’4 M
So L AW # 2”70
. ) : 0 ¥ o .
RN ] B LEE & .75
Yo ; g $ 1 v 9
i ; . P .90
: 4 .94
— o A RIAINENAIEIN Y N v .98
¥ 9 /02
b 106
p 4 110
0 04 .08 .2 (6 .20 249 28 .32 .36 Drag coesfficient, Cp vt

| I I | | | | | i | |
G
porg ¢ ¢ 9 ¢ 9 ¢ 9 9 ¢ 9
for M of 060 .70 75 .80 B85 .90 .94 .98 (02 (06 IO

(o) NACA 63A(.5)04; A, 0.8; A, 1.67.
Filgure 8- Conitinued.

TLOE NI VOVN



L2 B I
[t
) o —=%
g ("/:;;L,/ ] //L"'/'_ ] wll ot —p
o ] . ool LT et
© I /{_-’é/JV/ALY // ;D"’—Iﬁ/ = T //— /Jfl’
& _C.f/ | ’k‘v e S Nl Vs K= |
g . ‘/ - 2 < 5 /’J /‘ﬂ/ 7 R// el .
Sy = o o o P
::": 4 JE/ /0/ Ve W /Eﬂ ‘_)3’ p. / 3'//-
§ 454V 4V 4V AN AP 4P M
N AD:AD: AN SN ANAN N 0060
W .
o AR P g g '3 ?ﬁ A
Ay NN ANR NE N : %
g ? R K| |3 > .90
g E Lo B A2 B A AN L 4 .9
a _ _ . v 95
e Q1,02
& /.06
4 4 110
0 04 08 .42 U6 .20 24 .28 .32 .36 Drag cosafficient, Gp G

| | |
org Q¢

for M of 0.60 70 75

l ] | l | | | ]
(? ) 0 ) o 0 o ¢
I [ | 1 [ ! 1

80 85 .90 .94 .98 [02 (06 [0

(p} NACA 63A4(15)04; A, 0.3; A, 1.35.
Figure 8- Concluded.

TL9E NI VOVN



94

. . >~
O © Q

Lift coefficient, C,
SN

.
L
B a # ¥
. I [d £ 4 5 7
i IR 7 / ¥
‘L] 7 4
AR aRyINF; AR ATV
' 3
T g 2
©0.60
J1 g 1§ g 5 7o
X s A .80
: v 85
mrayari ; &
gl 18] 181 |£ T 'S ',3;93
S U @ & ] B < < /.02
b 106
A 110
L2 0 0 =t =2 =3 Pitching-moment coefficient, Cmy SEEA

Figure 10~ Variation of pitching-moment coefficient with lift coefficient for the wings of basic aspect ratio 2.50.

| I | | i | | | | | |

G, o
morg ¢ ¢ ¢ ¢ ¢ 99 9% 99
for M of 0.60 .70 .75 .80 .85 .90 .94 98 /02 /06 L/O

(a) NACA 6340082; A, 0; A, 2.50.

TL9E NI VOVN



12 — -
oL ;
L ?h ._?) 2 ¥ > /
g : d L] ¥
& L U W] el (4 plldl 17 7
w6 I;] ? F£ ﬂ y
(N A Y (A A
L ! ¥ i
] o
: AMFImrImE, 7%— Ama s o
Q Ny 0 0.60
2 BT BB BT BT A g7
Y A 1 ; 5
-2 u f ig ‘g L | 7 A Ei%g
-1 ® ' _ _ by O b /06
o 4 Lo
2 1 0 -1 =2 =3 Pitching-moment coefficient, Cnp SR

| | I
Gnorq Q¢
for M of 0,60 .70 .75

| I I 5 | [ i |
°© ¢ ¢ ¢ 7 9 9 4
8o 85 .90 .84 98 [oZ (06 [I0O

(b) NACA 63A002; A, 0.1; A, 205.
Figure 10~ Continued.

8g

TL9¢ NI VOVN



Nz

=
52
12 5
| A s
(o))
L0 — b1 g _
- \ - & AR | fs a H
, L HEFEDAFAR AN AN IR IRray
s L ATE Vs y 1 4
2 : 1Y AP
5 - R aran
$ o ldlal gl ) ARVARv
g
E AR ARCAMEARE T ME 17 y
Q ©0.60
2
S T 7 2 72
3, glplg v 125
4 ‘ 53
- ,8 £ VT ﬁ P 98
3 & H——d = e P < f02
b 406
—a 4 410
2 0 -1 -2 =3 Pitching-moment coefficient, Cnp i IA
A A |

| I [ I I I I [ I [
for M of 0.60 .70 75 .80 .85 .90 .94 .98 [0Z 106 [/0

fe) NACA 634008; A, 0O.8; A, 1.67.
Figure 10.- Continued.

69



~
o

~
QD

<X

[+

N

Lift coefficient, G
3]

|
[ \ d’g E? 9’} ' A D% £H .ip 'r( )
SN AT A 7 ;
B > | B PPy f /g’ /| 4
(AR dBdN AN NIy 7
114 [ 4 ARVARVEV.Er,
LU TH TA T LI 7R PV‘ 7
A 2{ I T f A A i
rlrl U I vl (9] T¢I ¥ 00,
| S
¥ 2 -
: 3 5
d 4 | NV r

2 0 0 -/ =& =3 Pitching-moment? coefficient, Cmy
| | | | | | | | I ] |
Cmof O (2 o o o (2 (7 (2 o
mofQ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ 9
for M of 0.60 .70 .75 L8O .85 .90 .94 .98 [0Z2 /06 IO

s4] AIAMA LTANND | AT A I
(G) IVAVA OOMRUVL) A, VW) My 1.0V,

Figure 10.- Continved.

TL9E MI VOVN



12 —
/o: ;') ol [0 A = L A
B PR T T AT DT I T VA
s NP f Jd 1L & ani
LA T T T T T 17 VARF/NF
o6 I T4 T4 i [ /
3 AEFEEEEEE }! i
O
:’45'4 ié .E& f .f ‘Z I'd 3‘ J 1
3 2 ) Y D / j{ ”
Ce '{) . 4 I go.gg
= iy il o 75
Qo 3| 2 - v o8
B & ; 3 21
~2 : < io2
e
4 4 110
L2 0 -/ =2 =3 Pitching-moment coefficient, Crp SHA

| I | I | | | | | | I
merq ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
for M of .60 .70 .75 B0 .85 .90 .94 .98 [0o& /06 [LI0

(e} NACA 634002; A,04; A, 1.07
Figure 10~ Gontinved

TL9E NI, VOVN

6



L2 _"I f
- o F
o - \ P LI LR TP D
oL \ 17 8 F Fl 1 7] 7
& EFIEY Y EF AN AR NN AN
T.6 : .E%{ f i f‘ .f ) /F
8 ol I ) A N SRR VARE AN
g, am AN ImY R 2
& AR IRCAmPm AMFRT: ;/ iy s
Iy ; . _ © 75
30 s | 1P yﬁ ; j “J : v 96
BB A 1A 1A 5
S ST A L I AR 3
~2 AN Apars 1 S o
4110
—‘4.2 J o -/ -2 =3 Pitching-moment coefficient, Cm S

| | l | I | 6 | | | |
motq ¢ ¢ @ ¢ ¢ 9 & & g ¢
for M of 060 70 .75 .80 .85 .90 .94 .98 [l02 /06 [lIO

(f) NACA 634004; 4, O; A, 2.50.
fFigure 10~ Gontinued,

TL9E NI VOVE



. B — Y
O @ Q 3N

N

Lift coefficient, C,
N

TLOC NI VOVN

[ T ﬂf}f
:\ fg?-'- m.ﬂaﬂi; Fﬁ[
- figzﬁﬂmﬂzrﬁfﬁl
"L N TS g ﬁi 7l 17
1.44;1 A 17 4
¢ L pl Rl Wl IFl 1) AL gl |d
""~FL[/.J74"
AR A ANdNINANY
1P R LA 1T /‘rﬁ
44&?55331;:1&? 3
' NP 29 AE EF AP ot :
SR AL FLIF P <
IR IR IR AN A AR RE 3
W

2

o =/ -2 =3 Pitching-moment coefficient, Cp
D R O O O N O N O A
SR A A A A A A R TR T

for M of 0.60 70 76 .80 .85 .90 .94 .98 102 /06 L/O

(g) NACA 634004; A, 0./; A, 2.05.
Figure 10~ Continued.

£6



. - ~ ~
() ) ) Mo

Lift coefficient, G
N A

(h) NACA 634004; A, 0.2, A, 1.67.

Figure 10~ Continuved

Freiis v s

|
7 p G ) 2 & ]
L \ ? T h a Y { % }l
L AN EF i, 4
(L rdr J'[ oL 1Y [
ARG AELEVENAN)
[old |4 |4 g |p| 4 /
JL L4l 18] 14l [#l 1§ / [ "
Clwl B ] el 41 [F L1/ ©0.60
: ,é{ ; ; b F —§ éE ﬂﬁ Jﬁ’ §:§§
S A A A
' ' ) N
4110
2 1 0 =/ =2 =3 Pitching-moment coefficient, Cpm
PERREREEEEE
for M of 0.60 .70 .76 8O0 .85 .90 .94 .98 (02 [06 [/O

"6

T.9E NI VOVN



TL9E NI VOV

Lift coefficient,

12 —
— 7 .3
/O: 4 3 £ f— L4 gﬂ
‘Jar i 'Z‘é r ' ‘1i }4 i jﬂ lﬁ’il 7
s L 7 ANFi
¢ 1 ¢
p Pl LFL LY AN AN
A fATrL
£ J 4 : ‘ oc.
SN D AR AE S AR A% AN AR AN
ST 1 , :
-4 4
WA

£ J o -~/ =2 =3 Pitching-moment coefficient, Cm
, I | [ | I | | | | i |
tofq Q& ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
for M of 0.60 .70 75 .80 .85 .90 .94 .98 /l0o&2 /06 [lO

(i) NACA 634004, A, 0.3; A, 1.35.
Figure 10~ Continued.



. . ~ o
L ) Q (N

Lift coefficient, G
SN

TP

AR SR AN ANF:EV.Ars
fﬁfﬁ’j”/‘f}‘ g
('.Jrz-ll;'[’ Il.l}; I"Ef
[ & | d 1Lt Al 17
7 I 14 sfff’/’ff‘
JAEP(RPINYINEiNEINE ;#J[;

AN N SEART AN N
SRS AN 7 fzf‘
gé AR RERE

2 g 0 =/ =2 =3 Pitching-moment coefficient, Cp
| | 1 ! | | | | | I |
ol g ¢ 9 ¢ 6 ¢ ¢ ¢ 9 ¢
for M of 0.60 .70 .75 80 .85 .90 .94 .98 /02 /06 LIO

(j) NACA 634004; A, 0.4; A, 107.
Figure 10~ Gontinued.

TLOE NI VOVN



- ~ -~
] © Q Ny

Lift coefficient, C;
[N

rd &

\D"'?--n-...a\ﬁ

=

~¢L’3"0'==Gg¢

VV.\E
pa .

j.
j}
4
7 ff

]
Rax: kdﬂ‘ﬂ“m
——

ALl FL Pl 7

.2 A o =/ =2 =3 Fitching-moment coefficient, Crmp

R L L I [ R A R A
motq G g ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢

for M of 0.60 .70 75 8O .85 .90 .94 .98 /02 06 [IO

(k) NACA 634006; A, 0; A, 2.50.
Figure {0.- Continved.

ng

TL9E NI VOWH



. o~ =~
A ™ o i

Lift coefficfent, G
A .

u , H
B )f .J”-"'FJ > = X7 F54 | i?? .
B I, > ¥ 1L ‘ +
N I
AP VY 4 '
AN ARr IR ANY
RN N #11
I lpleialrxlrIRALL
Sl Iel (¢ IF Iyl 1B A& | F
gl ) de) Wl lpt 101 141 17 Tﬁ f 2 o
|l B P21 &P ;’é &
g [k ' >
tbf L1.|. f 7.y c‘}é uLF Jf _I.J 47‘ v A :;’

. 2 g o -/ =& =3 Pitching-moment coefficient, Cm
. | | | I I ] I [ ] I I
ot G 9 0 gTe ¢ ¢ ¢ ¢ ¢
for M of 0.60 .70 .75 .80 .85 .90 .94 .98 (02 (06 /IO

(1) NACA 634006; A, 0.1; A, 2.08.

Finnra 10~ Gantinusad
Figure [0~ Gonrinugga,

TLOC NI VOVH



TL9E NI VOV

Xy

“5

S

S, _ .

1 T IE 4
3

g

J

P,

;

t
d
5

o
H&,

o

7
NN
a1 E

-2 : rj___ o _f \:‘ o B

2 g o -1 =2 =3 Pitching-momen! coefficiant, Cm

| | [ I | I é I | I |
motq G0 G @ ¢ ¢ 9 ¢ § ¢
for M of 0.60 .70 .75 .80 .85 .30 .94 .98 /[0& (06 IO

(m) NACA 63A4(1.5)04; A, 0; 4,.2.50.
Figure [0~ CGonftinued,

66



12—
o 3
/0 \ @ i 4 4 ’9{
L L ArIEE2N: Z J
g L LS 18 1 A
¢ L Bl oy I 7
.6 d ﬁ“ I ] 3 % i # 74
3 o jﬁ , ] VAR AN,
S 4 L] i |71 17 /1 17
g [ |17 ; { J’l i ;3{ fl” FIFEL A “
Q i L . 0 0.60
e A
’ ST BT BT T B I IR v 50
¢ T AN R 7
b 106
! 4110
2 W 0 =t =2 ~3 Pitching-moment coafficient, Cp -2l

| | | | | | | | | | |

Cmof@ O © O 0O o 0 0 0

mer i | | 7 9 9 G | | |
for M of 0.60 .70 75 80 .85 .90 .94 .98 102 106 11O

(n) NACA 63A4(1.5)04; 4, 0./; A, 2.05.
Figure /0.~ Conitinued.

00T

TL9E NI VOVN



T e

12 — -
| S
Sl 1@ W
10—
B \ P g g | F
o L AN AN SN dNVinr: FLE
o DL )1+ 44’ ¢ 117 £
":.6 4 d é F ﬁ f{
§ c? B i ‘rf 'rf I r} /T 1
S p r [ / z . B
5 AN AN; I / P p
S 2 ALl v 2’70
2 gl lal g 14 13 FEFAR, o 75
N, gl |8 IX 5|4 d| > o8
g pl s > .90
g ' ‘- I / 9 59
~# ] v oz
, 5 %6
' 2 0 =~! =2 =3 Pitching-moment coefficient, Cm e
mord 4 b b b 4 bbb b

for M of 0.60 .70 .75 .80 .85 .90 .94 .98 (02 106 L/O

(o) NACA 63A(.5)04, A, 0.2; A, 1.67.

Figure 10~ Gonltinved.

TL9t NI VOVN

TOT



L

. . . ~~ >~
N H ) @ Q Mo

Litr coerricient, G

O

20T

N 4
B |8 | & | J
- vy L1 B A 19 ﬁﬁ/
| J(_Z: /7; 9
Ir,l.l.JZl(r-’ifﬂ ?
- T HOF 37
TR BT HTFIE 1 f
-N p | Pl I 5 4
A 1d 1 14 1yl ri vl /1 14
g;%#g% gf.f
§5§§$§§ grﬁ
ST Bl Bl Bl VL IE I3 I ESIE:
of Bt F v I KT I'TT N r

2 N ¢ -/ -2 =3 Pitching-moment coefficient, Cp
| I | | | l | | ] I |
Gnofq G ¢ ¢ 0 ¢ ¢ © ¢ 9 ¢
for M of 0.60 .70 .76 .80 85 .90 .94 .98 102 /06 L]0

(o) NACA 63A4(1.5)04;A, 0.3; A, 1.385.
Figure 10.- CGoncludad.

TL9C NI VOVN



o -

Lift coefficient, C;

!
)’
X
Nl 5
T.OE T VOWN

L2 I
I ¥ o B \ R — om Ak /
(A /E" b
I o, N =4 A |4
| /3‘ /E!‘ 72 M/B/v/v 12 ’ﬁ } lg
6 A A » RV A A
o | o /x/« o | A ] Ve . d
, AWLP AP AP AP AY.AY.GFEYaP
/E' J/v / ....4/ u/ d(/ I?'/ 71/ Eﬁ/ o M
o) /;;) /}"' /)v /r 7 7 7 7 7 50.80
E 5 {4{ g .70
0 y o 75
_ ' A 80
0 : : 2 4 f v .85
ENrdCArdCaAraarararayar. v 95
of | o | ¥ |+ | Bl 1 | o | W | 4 Ews
4 4 110
-8 -4 g 4 & iZ2 /6 20 24 28 Angle of attack, a, deg ~HAGA -
| | | | | | | | | |
f [#] 0 (] 0 0 o] o
z0 ? ? I i I | ? ? | | |

for Mof 060 70 75 .80 .85

90 .94

98 102 106 LIO

fa) NAGA 634008; A, 0; A, 3.00.
Figure 11~ Variation of lift coefficient with angle of attack for the wings of basic aspect ratio 3.

£0T



Lift coefficient, G,

1.2 I ;‘;J/EA
10 \ —ﬂ!‘j,,m A
o6l . o~ A
8 LA ’B/B’,@E, ﬁi‘g‘ va /ﬁ
- ' P A A
0 I~ M 7
6 P 4 A o /5 y vaiu)
n-/m Pt ‘ P B ﬁ ’ /D‘ /ﬂ‘
4 . H/-. 7 .4/ ) b/ s‘.‘f/ ﬂ .P'/ ﬂ/
‘ I 1.'.1/” o é.‘/mﬂsf/ }9'/ f ,}/ ,9/ d M
. i / / )
2 y /| V| VY of p(&/ ,{d/ 20.60
* > & 75
0 ' v 99
v
o BY.a ER'Y A L7 A . a] z gg
NEREArav-arayazara ey > %5
e arsLSLAEAEAAE Y N
~d 4 1410
-8 -4 0 4 & 2 /6 20 24 28 Angle of attack, a, deg SNEAE
] 1 | | [ | | | | | |
a of cl) ? cl? 0 tID Q (l) ? 0 0 0

for M of 0.60 .70

75 80 85 90 .94 .98 (02 [06 /O

(b) NACA 63A4002; A, 0.1; A, 2.46.
Figure /1~ Continued.

0T

TLOE NI VOVHL



L 5
L]
“L - Ay an
o0 - —a A
S .
w.6 f
3 A A A Al 1A A
= 4 Vv F
2 A w4 ar. X
Y - Pf 4 4
© B /;f /w' M
S 2 Z Va ) 27
X Al F J . & 75
2 A 80
~ o D : ? yzé{ v a5
Pl FL W Lf W 5 50
'72 - ‘ A : y ﬂ /ﬁ — v, ’ﬂ li Iﬁ I% '/ E :gi
EEECACALACACArararay T joe
iy 4 170
-8 -4 0 4 8 /2 16 20 24 28 Angle of attack, a, dag e

“orf § ¢ ¢ ¢ ¢ ¢ § ¢

for Mof 060 70 75 80 85 .90 .99 .98 [0& (106 IO

|
o
|

(c) NACA 634002, A, 0.2; A, 2.00.

= i P8 Ve AT Lo

> r: ”~ & pe
-gure 1.~ Lonrnnuea,

ai

TL9E NI VOvN

60T



Lift coefficient, Gy

T
10 ﬂ“/ﬁ
8 : O‘/O’i:g . " :q
T | of d Pl e
L P |~ 71/ o
£ i . I - ¥ AW
l~ "/“ g o lB Iﬂ '\
4
.4 o /, o /' /a n-l/ 4 4
A A A A .
2 VaN4 A rav.araray 2%
£1 L AN 4P | & .78
0 ' v 49
v
'a : - A B .90
: . t 4 14 Y 4 94
. | . /,6 /" V)ﬁ’ A | i) /)‘ / > 9
- m 4 v
of | | | | o /| o N7
4 4 /1/0
-8 -4 o 4 & 12 [6 20 24 28 Angle of attock, a, deg A

| l [ | [ [ | | I | {
aof O o o 0 0 (7 o 0 ) o 2
I I [ l | | | I i I |

for Moro6o 70 .76 80 .85 .90 .94 .98 [l0og o€ [0

(d) NACA 634004; A, 0; A, 3.00.
Figure 1/.- CGontinued.

90T

TL9E ML WOWN



1o - e
- N T |
— —‘;0 0 T A -]
8 L ,ﬁﬂ’m s :ﬁ ; 2 N
$ L ' A NP al%a B A%
: O 2 Vallly 4 7 7 A
<6 Tl L L | i g
s Wt N » dPrd |4
S 4 A A A Vi A
3 AN AN AP AP Ar ar Ayt 0060
L2 ?)* = a .70
N g 75
~d 80
) = . '{ v 85
ol o AR, s E "9:';
g
=& /Gﬂ . v L 4 7 v .88
CSCACArarararararardc e
- 4 /10
-8 -4 O 4 8 12 /6 20 24 28 Angle of attack, a, deg T

| ]
aaf? (IJ

for M of 0.60 .70

s 80 85 .90 .94

o 0 0 0 ¢ o o o b
I I I I ? ? | I I
98 o2 [0o& /o

(8) NACA 634004; A, 0.1; A, 2.46.
Figure /1.- Continved.

TLOE ML VOVH

10T



18 — =
I~ N > L/‘ﬂ
/.0 I >
5 |- R R R s e A
. 0 L7 P > d
s o L | o | A | A
. P
x.6 :
3 W) a2y A
‘. 5 P A
§ o o] 1 Py =4 o4 / )
‘g yl ,/' yd pAl N4 /ﬂ/ 7 Pl 7 £ ~
S . ®0.60
\.'2 )3" g .;0
oy y Nd)
N a 80
0 S v 85
s y: - . > .90
: = 7 7 4 .94
2 f ~ /)T / wl.gg
Y19 " o | M N
4 A 410

-8 -4 0 4 8 12 /16 20 24 28 Angle of attack, a, deg
| I i | I I i [ i | |

aof ? (]) o 0 0 (o] 0 ) o ) 0

| | ] | l i | | l

for Mofo60 70 756 .80 .85 .90 .99 .98 /o2 [06 [l0

(f) NACA 634004; A, 0.2; A, 2.00.
Figure 11.- CGontinuved.

Q0T

TL9E ML VOWN



Lift coefficient, C;

L2 —
" I
VA7 ¥
- \ ,a"@“o. ol B 7 ¥
ﬂ JTI"- Fo - ;-ﬁ:‘é o = 1 e -
g ] /d/ D i BN ad /"/a_/v = /{/",{9/ ya /;J
i , /m_ oo £ //X /‘v - LA Vel ,/4 ’
6 > of A Lo LA L5 LA A v rd
PAVArardaravay pANAP4
y Y 4
4 of o Lo LA ot A ] ANAaw4
o rArayay: 2 1A /1T U/ o
2 A Ar4yaray:ay: ey /] 0060
o Ay |, &4 1A A A & 75
'0) 0 X - bng i A .80
o X v 85
Ao ~ ;3
-2 /J m-/_l G/ _{ y 98
: B 4 w 108
bk 108
- A L10
<R

-8 -4 o 4 g 12 16 20 24 28 Angle of attack, a, deg
| | I
corq 9 ¢ 0 9 ¢ 9 ¢ ¢ 9 ¢
for Mof 060 70 75 80 .85 .90 .94 .98 [0& [06 IO

(g) NACA 634004; &, 0.3; A, 162,

Figure /1~ Gontinued.

TLOE NI VOVN

60T



18 —
|— N
10 Lo| ol¢ " o
ol - e
- A LA P ﬂ)}’v}"” T Y | g
g P A LA LA %P ; /" ,4,/
. 4 v < g
Xy - l . A i /v} A /ﬂ/ ’
< Vel LN A A A
3 — 7 (R B R I B T T F4 7
::: 4 " V \:u'/ h(/ /ﬂ' /j ,) /_ /}T
E Wl JAP4APArar’ ,)‘ A M
o /o /‘7 4% 547 ﬁ/ /K /’ ©0.60
- 2 P2 z v [~ /u 4 - o .70
= _ Aot Lt Lol LA el LA 1 LA g 75
~ 5 v v
0 : Erﬂ"'"’r 4o Valﬂ 2l v 90
: : g
Y 7 0 hval ~T -4
e . Pl P Pl 4 94
ol e o | & XY v 98
- Q 108
b /06
g 4 470
-8 -4 O 4 8 12 16 20 24 £8 Angle of attack, a, deg
| | | | | | I | | | |
~ nf N n ) g ] n 73 s Fg 9 Py ] 7}
T 71 | | | I S A S A |
for Mof 0.60 70 .75 .80 .85 .90 .94 .98 [0gZ2 [O6 /IO

(h) NACA 634004; &, 0.4; 4, 1.29.
Figure 11.- Continved.

OTT

TLOE ME, VOYN



Lift coefficient, C;
“ .

12—
L0 I P I .
- L R A AT
.8 - - /Er rd ' A A cf/vfn‘/b/‘/“,/ )‘ /.A/_
L] VAN AP APARAr Ay A
g / /gf o /er/ ray. PV
f’ ./_ / A../ _4/ .-..4/ df, V‘,
SLa Lol Lot LA L¥E LA L/
Pay-avdyararayay "
, pay-Araraca-Aa:zazasn 00.60
v g e P /3‘ ,ﬂ g .70
‘../0‘ - -ﬁ Lt . O 78
o LB Lof | o5 Y| o & | 2 | g A 80
0 oo E:T_d o ?EE?E WW v 85
o | | o] of | B | 5 P > .90
of | o : a |9 : = pr N A " q .94
_p v 98
' N
p 4 410
e -4 0 4 8 12 /6 20 24 28 Angls of attack, a, deg R g

| ] | | | | | | | |
a of Q o o 0 o ) ) o ) 0
1 ] | ! | | | [ I !

for Mof 0.60 70 75 .80 .85 .90 .94 .98 [0o&2 [0€ [/O

(i) NAGA 634004; A, 0.5; A, 1.00.
Figure /1.- Continuead.

—_—

TLIE NI VOV



L2 I ]
N bt LA
1O .
| A
L Dt
3 Joi o | &f m/& P P A
o B re ~ 7 7{
'E".G ,10‘ ,ﬂ z‘g /F 7 y. ’
2 E X /V ..17/4‘/‘,7 ,/
:3 K- . A - “-‘/vf /g‘ 4 l)‘ //
S { AN 2D o .75
J A 80
0 v - . A 1TA A L 4 gg
‘ : : , : q 94
- /E{ /6 v p.d y A )ﬁf / F 98
a ‘ 4 /10
-8 -4 O 4 & /2 16 20 24 28 Angle of attack, a, deg RN v
| | | I | | | | | l |
a of Cl'i ? o o o 0 o 0 0 Q

for M of 0.60 .70

o
|

75 80 85 80 .94 .98 [oZ2 06 /0
(f) NACA 63A006; A, 0; A, 300.

Figure /1~ Gontinved.

STt

TL9E NI VOVN



i BT e
- - /-
10 = — A
- ;9 o) = /‘
-8 ‘ P : f jﬁa “/a rf
<’ | /{‘," D /ﬁ‘ & ,)F‘ s } /)«
<6 Jol o A 1A e /é Pl
e i ' 7’ ¢ y 7
R v IS 212 A LA |4
Py rd i 4 4 g 4 N4 V4
S 4 o | A Pl o 17 A M|
5 EdE AL ALY p
- 0.60
Y v 12 870
5 - e F ¥ T F T F 2 %0
N, o Pl o of LA A af i v 85
© P o - A b 90
 dP AP aDa S amamy. > %
: o
=& & ? y; = 102
b 106
_q 4 1470
-8 -4 0 4 8 (2 16 20 24 28 Angle of attack, a, deg A

I | I | | I | I I | |
a of o o o 0
S O A R R GO R R N S G
for Mof 060 70 75 .80 .85 .90 .94 .98 [02 [O6 /[0

(k) NACA 63A(1.5)04; A, 0; A, 3.00.
Figurs 11~ Gontinusd.

Qg

T.9¢ NI VovN

ETT



¥
! |
.—P
10 - > AL
O
- o 2SR :@
8 =i : /6 /Q-A ’vﬁ /A 7
G-I | ﬁ/u /. /E /v/v’} //V //x /ﬂ
° 6 araldrdar A o |
s NN GRSy o AT 7T A N2
- /}J : Pad ,/V /I //"J /P A
L g of A #A | A p
5 A [P A A7 L / ”
A : 0 0.60
o€ i ' D .70
~ .
0 = "6 i v 85
AL A A A , 5 %
-Z 9 efl 4 A \'d st ,"/ £ / v 98
: Y = = 4 Q 108
= ) 122
g 4 170
-8 -4 0 4 8 12 )6 20 24 28 Apgle of attack, a, deg “HECA
| | | | | 5 I | | I |
g 9 @ ¢ ¢ & ¢ ¢ ¢ ¢ ¢
for Mof 0.60 70 .75 80 .85 .90 .94 .98 (02 06 lI0

(1) NAGA 63A(1.5)04; A, 0./; A, 2.46.
Figure /1.- Continued.

#TT

TL9E NI VOWN



| [ | | | | | 1 | I |
sofg ¢ 9 ¢ ¢ ¢ ¢ ¢ ¢ ¢ 3
for Mof 060 70 75 .80 .85 .90 .94 .98 102 /06 [/O

(m) NACA 63A4(1.5)04; A, 0.8; A, 200.
Figure /1.—- CGoncluded.

l.2 i
L= A
10 o
L 7
: e e ras 2y e
- 2 ."g A £ - 4 /}‘
oy | ‘/El‘ A ../d m/m p:q A X d/
o, I | ) e vl N R RV 7
"6?-5 - /ﬁ r /ﬁ" /3‘ Va4 ) A
5 AT ararayar: 04 PANAVA
$ AP Arararayay /|
",:.4 4 4 4 P’ :
g . /_I:f /ﬁ /3 /ﬁ /A‘ 'ﬁ M
S 5 haravav4rayar 00.60
RN dﬂ,d’ o £ Vi ¢ 75
Yo o o |2 % v &5
o B D DR i M D D o a > 20
o 7 7 d 4 7 d 7 _J/ﬂ / 4 ,g;
=& < t ¥y
b 106
-4 4 1419
-8 -4 o 4 8 /2 /6 20 24 28 Angle of attack, a, dag N T v

TL9E KL VOVl

¢TT



12 —
10 —
G'.a B W e i D S e A e 7
B B g e g L] I~
> .l p Pd
5° A e AT Pl
2 Cg‘ o Fod A p 7
'3 4 ./ ‘ | //“// r /):/
‘E //J - W a1 o I /ﬂf /p‘ A o o
S ©0.60
w2 - % o .70
% [ 7 278
Yy e % 3 v %
q v % X > .90
L A I \ L ! X 4d .94
-2 q‘ al K &l q\ k\ - g /"35
b | & L VR S N p b 406
-4 4 L0
0 .04 .08 .12 /6 2O .24 .28 .32 .36 Drag coefficient, Cp SRR
| ] I | | i | | | | |
Cp of O Cf o o o o 7 o o 0 Q
| i | 1 | I | [ | |

for M of 0.60 70 75 .80 .85 .90 .94 .98 (02 (06 /O

(a}

ar an s - A a -

NACA 63A00Z; A, O0; A, 3.00.

Figure 12~ Variation of drag coefficient with liff coefficlent for the wings of basic aspect rqtio 3.

9Tl

TLOE NI VOVN



T.9E NI VOVN

12 —
1O —
(5'.8 r sl Pl -&"2 e /’Er
<6 ad P [ i 7 /ﬂ e Jh’, |
.§' _,//G_ f}-fﬂ’&' X 7 ’1/1',1/“ A
S 4 1 1 o /ﬂ/ Ay AV. 8. V.4
5 W 7T T AP AP AF AN AP
:.2 n - 03 /ugé
R /I P S
-2 h_ I-Ell : b h N A
o] B (> k4 4 .4 Y b b ':
-4 :

o0 04 .08 /12 /6 L0 .24 28 .32 .36 Drag coefficient, Cp

Goof0 & o0 0 o 6 6 b b b6 b
pore ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢

for M of 060 70 75 .80 .85 .90 .94 .98 [02 [O6 [IO
(b) NACA 6'3.4002 A,0/; A, 246,

LTt



gTT

1.2 I
[ N
10O
L D .J'.b_
g L T :"’"’f;ﬁ >
s L e e P S T
‘é- & /‘/c:,/://://w// ////‘fﬂ/:/y,//w /,us //‘A’
[ 0
o™~ . / P
E 4 e /E . /V _// ..4/ «/ m/ ‘/
2 .
3 | B / ﬂ/ ,
2 a
Y W NPT 7 3
\J .
CRT BT BT T KT 16 ﬁ E N 1R 14 v
t\ a_&{ %{ «{( T LS % 1 ). a
-2 % h w | ¥ 3 N 4
R> | N N
-4 4

g .04 .08 ./[2 .6 o 24 .28 .32 .36 Drag cosfficienl, Gy

I | I é | I ] l | | ]
AT A T R A A
for M of 060 70 75 .80 .85 .90 .94 .98 [02 |06 /IO

(c) NACA 63A4002; A, 0.2; A, 2.00.
Figure (2. Conltinued.

-

T.GE NI VOVN



12 I
10 |~
| G 9 —— d
s | B = i
&° \ PR et i, e
. B T o v’ 1 /' /’ [
2 T & ﬂ/ pr. ..-/
S L LT LT L AT LT & ATV 7
\': .4 }'Jl I/I‘;'.l' /1_;"! /? /)5 /./ Va ﬂ/ M/ /I
E& A Ll | 7 )/ /) £ V. M
S, L/ a e ©0.60
2 A8 18 A1 7 S 75
Ny o o & a & d i A .80
0 ! o S ] i I I v .85
R PR TS
-2 1) \t \ N \v \ N X ‘[: /:gg
B R o B P | N b b 106
iy i 4 110
o .04 .08 .12 /6 20 .24 L8 .32 .36 Draog coefficient, Cp A

| I | | [ | | | | | I
Bord ¢ ¢ ¢ ¢ & ¢ ¢ ¢ ¢ 0
for M of O.60 70 75 80O .85 .80 .94 .98 [0Z2 [0O6 [/0
(d) NACA 634004, A, 0; A, 3.00.

Figure 12~ Continued.

TLOE ML VOVH

61T



12 —
TN
1.0 z
— e Y s
8 ”P’:"ﬁ’ﬁ:’: e i A
S L A R S S R e s
w8 /ﬁ//—// P /1:4/ /:/V q’/ M/ 7
3 AL | el e’ |
:1% A “/9"#/ OF L/ 4 A v
3 NS N AN 4D AN 4D Z4N4D 'd u
3 LAY VT VT /| ©0.60
\.2 g o Aa. g i a .7o
3 Sz
R BT RT KBTI IT 4 p > .90
L 5 q .94
o [N RLTRTA uES %
> | Bl Bl NI DM NN % 706
—q 4 410
o .04 .08 .12 .6 20 .24 .28 .32 .36 Orag coefficiant, Cp RN

} I | | | | | 1 [
borq ¢ ¢ 9 ¢ ¢ ¢ ¢ ¢ ¢ ¢
fer M of .60 .70 75 .80 .85 .90 .94 .98 [02 106 [0

() NACA 634004; A, O.1; A, 2.46.
Figure 12- Continued.

03T

¥

TLGE NI VOVH



1.2 T
B e e e S
& PREE 0 s A A B B i P
3 L T T o] T — A
- & /1’0‘/1 :/Af,‘/ /‘—/‘y /:);/..-L/" /’
.§ o //Er ,’/é> A/,)y Az/,/ﬁ' LA d
N 4 /@/ T ‘ L~ d -
Y, R . . V.

“a /‘d p. ) /ﬁ /; 1/6 //p . I{ ”
3 2 ¥ WA 0060
. a .7z
RN & J & 78
~ b J A .80

0 12 n P = T p ; gg
%\ i b % s % N 4 .94
-2 m\] S ( -b\ -4 /,gg
» 0 A 25 D </
\a ‘ M h LO6
4 ' 4 110
o0 04 .08 /2 /6 20 .24 .28 .32 .36 Drag cosfficient, Cp "@7
] I | l I | l | | | |
%org ¢ ¢ & ¢ ¢ ¢ 0 ¢ ¢ ¢
for M of 060 70 76 B0 B .80 84 98 02 l0F LI0
(f) NACA 634004; A, 0.2; A, £.00.
Figure [2.- Continued.

¢

TL9E NI VovM



G
/A,
0N
\
h
\
RO
\ &,_r//// / =
U ARAR R N
\ Awyr/,,,// N\ —
f/ /,/
/A.k’// ,Mn#/ — L
NS GIAVEEN ,
Er//,% ot
TR n
A \ v
BRI
AN AN
1[R[
/m/n/g/a o
/M./m 2 AAe\a.j
N L ek P
\ M ‘
m L 1] ot oo™

o © L8 oy

"Iy ‘querosjye0s 1417

Q

NACA,
T

NACA TN 3671

P~ I Y1
Q = n.w
0 .~
e :MIM
N OJN
© 2 A..M
¥
_y—= 0 O
Q % mm
©
e o N
7o <3
Mﬁ
TR
O
-8
—~8
.I.Ol..v.a!
i
w. ©
°%
S x
N
°



Mo
TL9E NI VOVN

/10 — - :-__“ —1"] ~
B O e B e o s 2 B
= — A — v
&3‘ _@’/ v // /14__/ |~ /J-'A /ﬂ
— — o o P> g = = ] ]
< 6 B I %l DS Wl % AT
S //B' =S
> 4 r/’g d//— f//‘]:ﬁ/d,,'(/ et Lt /s'/ //’:r //"“ ) al
s ’ g A A "
: vV yArArary
k.n? ‘21— 7 4 a .70
s : "/ g ‘j g 'gg
~ \ .
0 : o v .85
N - %&, R > .50
. 0 q ,
_ole 1Y |W ¥ Y N 7 .98
q 102
2 .06
i/
-4 0
o .04 .08 .l2 .6 20 .24 L& .32 .36 Drog coefficient, Cp W

I | | | I I I | ! |
Borg G g ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
for M of 060 70 75 .80 .85 .90 .94 .98 [lo2 [06 [/O

(h) NACA 634004; A, 0.4; A, 1.29.
Figure 12.- Conlinued.

£etT



1.2 —
/.0 — — 0 ] ——— ——
3 L DO e 052 0 g O oy 8 g 9 B al gt
y =it I~ o il L < o™
K6 R P B P P SEaPs
S | /j://m//ﬁ’/,v y/,bﬂ' LA 1
L 4 A e AT L] AT AT A LA AT
E Woa ,)3 ,.@/ A ., /B //‘1/ (/ /(/)a" ﬁ(/m d/ M
S A A LA A A | A ©0.60
2T T AT AT ¥ AN 4 )/ / a .70
S _ . . i g1 & ' a ‘80
~J .
0 .. g g g V -85
- LI 3 3%
-2 CHEEEEERAEREL Y] v .98
z A
h /06
-4 4 L10
0 04 .08 .12 .6 .20 .24 .28 .32 .36 Drag coefficient, Gy SERpS

! ! ! ! ! ! ! ! ! ! !
“org 9 ¢ ¢ 9 9 ¢ ¢ ¢ ¢ ¢
for M of 0.60 .70 75 .80 .85 .90 .94 .98 (02 (06 [IO

(i) NAG‘A 6‘3A004; A, 0.5; A 1.00.

FY P
I'Iyufﬂ I‘ -~ UU"IIHIIUU

#aT

TL9E ML VDOVM



TL9E Nl VOVM

L2 I
1.0 — N
-
- I o s 7 e o — Jﬁ
5y © i \ Josaull /n/ o /—0-/:&2 /?/
g g W O 0 5 s g el Pl
S AT T O AT TN AT P
S BN p-day:d A A A TR A
E 4 g/ ,EI’/' f'f, va ol /5/ va « /.é pd y yd
2 /] A | A vy )’(
AN AD AN AR AN AD4ANVY A1/ 00,
~ o E = 24 & 4 i 4 3
Bl I3 , 4
L, RCIRISCR { ! :
CTT9 YR [T R %[ B NN % NN N
4
-4

0 04 .08 .12 .6 20 .24 28 .32 .36 Drag coefficient, Cp

S S R N Y N Y K SR R
Gpof@ ¢ 0 ¢ @ o0 0 ¢ 0 0 0

1 1 1 I I I I I I [
for M of 060 70 75 .80 .85 .90 .94 .98 [0Z [06 L/O

(j) NACA 634006; A, 0; A, 3.00.
Figure 12~ Continued.

Gt



93T

12 —
TN
10 ‘ ; 5
5 L s o e S e s e g )
& L T T LY LA
'4:.6' | o, LA - | AT A /// L~
2 PaP:aPis A Faaydy 4y
24 V1 e > 7 |y
g
Nrarararararardnanisia .
2 . ol
5 gl | %
S, sl I8l I8 4B E p V
G T \, 2
"2 O n W ﬁ \R; h E
A
-4

0 w04 .08 ./12 .6 Lo 24 .28 .32 .36 Drag cosfficient, Cp

! I 1 | I | | | | |
Dorg g ¢ 4 ¢ ¢ 2 ¢ ¢ ¢ ¢
for M of 060 70 75 .80 .85 .90 .94 .98 (02 106 //0

(k) NAGA 63A(1.5)04; A, 0; A, 3.00.
Figure 12~ Continued.

TL9E KL VOVN



1.2
o N\ B
8 : 4--'9/;3;’:; ,:«sr""l—: , = il I
& ErnNE s =g
A gy -//];/ Av/‘/A /V’ zﬂr:?‘/ ﬂ/ b//u//
-E .6 ’E el = ’ﬁ/ /""X’ -1 /’ / f
8 ] 7] & A7 E.Ab Ay 49
=
g 5£ )( }( ﬂ/ D “'“"“
S £y A cogo
-, .
P Vi & .75
< 1 A .80
0 v a5
\ B> .90
—3 4 .84
-2 \ § \ r 98
: 9 9 /.02
b .06
p 4 110
o .04 .08 .2 .6 B0 .24 .28 .32 .36 Drag coesificient, Cp ~HcA -
I | 1 t 1 i [ l 1 1 I
Cp of Ol Cl? o () (4] (2 (8] o (2] o <|9

for M of 0.60 .70

I ! 1 | [ ! I |
75 80 85 90 94 .98 [0& (06 [0

(1) NACA 63A4(1.5)04; A, O.1; A, 2.46.
Figure 12~ Continued.

TL9E NI VOVN

12T



1.2 1

N

1O —

L B =t e S 0 O

8 L | Lo TH— B =i T o

SH A= jﬁflfxfﬁ? ol

<6 el ,-/ 'K,ﬁ;,)ﬁ/’/y LA™ LA T Bl 4 -

s WA %P AV <8 <D 4P .1V /v/ |

~ b

S, pavdrardrdvdav.dvavavany

R o 7 2 S P 2 AN ADdDd

AFAF AT AR AN an o

AN dmiAm i) : :

~ X

o ! v

S ‘?\) ‘7«\? “E\ T 4
A 29

.y 4 > k9 14 \g :
N
A

-4

0 04 .08 U2 U6 .20 .24 .28 .32 .36 Drag coefficient, Cp

(4]
porq A | | | l | i |
for M of 0.60 70 75 .80 .85 .90 .94 .98 (02 106 IO

fm) NACA 63A(15)04; A, 0.2; A, 2.00.
Figure /12~ Concluded.

got

TL9E ML VOV



1.2 |
A/
| Foo. 4 -L_E O o P
L FrF S , 7 7 7
L ERAwaR o
T.6 G——
3 T 7 /
8.4 ] 4 7 A1 4
E T ' p : # I'! ,/ M
:, AR I ooss
= ] : jﬁ ) O .75
3 ) - A .80
7 N EEEEEE 7 7 ]
) _ o
-2 i Ilff y Ag { /g f}i g/,gg
| |4 '"H %__i N
iy 4 110
L 0 =/ =2 =3 Pitching-moment coefficiant, Cm SRR
| | I | | | | | l |
motq ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ 0
fer Mofo6o 70 76 .8BC .85 .80 .84 88 /o2 o0& L/IC

(a) NACA 63A4002; A, 0; A, 3.00.
Flgure 13- Varialion of pitohing-moment coafficient with 1ift coefficient for the wings of basic aspect ratio 3.

nl

T.9E NI VOvk



12 —
— A
1O 3
| I— N . R
A S S A LinE RN,
& L L P lel [£l 17 £l
“6 1 ll' ' -.F 7!] ? ‘F
s ; ! 4 f/ A
9 ]
R4 7 ‘ TR T W17 -
o r A [ yi ] i3 < P ,P 4 b
3, TP 0080
N b | B K s I o 78
Yo - Jf) 4 1 I ; v .85
4 1d 14 17 |4 DT 73?' ] | 1 > 20
P ; Al Iyl 1P IfL1p £ > 58
ITTRT R AR FI A &4 y N
-4 ﬁ 4 L/0
2 4 0 =~/ -2 -3 Pitching-moment coefficient, Cm N
| | [ | | | ) | t | :
Gmof¢ @ 0 6 ¢ ¢ ¢ ¢ ¢ ¢ 0
for M of 0.60 .70 75 BO .85 .90 .94 88 [o2 06 /0

(b) NACA 634002; A,.0.1; A, 246,
Figure I3.~ Continued.

OLT

TLSE NI VOVN



LO — \ o ; ;[ “f

oL AP 7 - 17
¢ L P& 4 f L4

: @ o -9 v i3 w 14 I

T6 i ] h / 4 [ /1 |f
S It ARCARr
\X1
g §
P A T T Y p
S, P YLIRLWPL AL U / 0060
PN PR | X ¢ & 75
J 3 : A a? f A .80

(2] - : v .85

IIERE; d |7 > 90
g
-2 ? i é ; ; r .58
' o o S A v t 4 | | ¥ N %g
4 /10
-4
2 g o -~/ _ -2 -3 Pitching-moment coefficient, Cp Haca

| | I | | | 5 ! I | 1
morq 9§ ¢ ¢ ¢ ¢ & ¢ ¢ ¢
for M of 0.60 .70 .75 .80 .85 .90 .94 .98 /(02 (06 IO

(c) NAGA 634002; A, 0.2; A, 2.00.
Figure 13~ Continued.

TLGE KL VOVM

TET



~
Mo

~
u)

@

L4

gET

EN

Lift coefficient, C;
A . .

| g",ﬁ ]
:\ I g 3 Z]
- TF 5 &% ‘ 4
Bl ¢ |4 F; of
F’I ? f ﬁ f r u", .
A d
1 ) ARCARN.EENY,
[ AN
AW aw AN I A fé e{:" :
CHE N mE :
AR vl |§] |4 v
1l Bl Kl A ¥ { Ny
NHEA

2 i o =1 =2 =3 Pitching-moment coefficient, Cm

| | | | | | | | | | |

CmofO O © 0 0O o 0 0o o0

L mEn | ] | 79 9 | | |
for M of 0.60 .70 .75 .80 .85 .90 .94 .98 102 106 LIO

(d) NACA 634A004; A, 0; A, 3.00.
Figure 13- Continved.

: NI VOVN

TLOE

-



~
Mo
= |

)
T |_
|
P
"%
5,
iay
Y
nﬂ\‘d
I 9!
e

T +_._ g ; Y .
aﬂﬁ;,;&##x;y aN/s

g AR aDaws ] iRy,

g, DD [T AP

s ?f / 71 f Al ¥ |4 “
o ©0.60
CJEERE in inqm in im e (R VALAS
JEERE A AP Sr 7 ab v ap an an ar
2 sl (7 [ [# |y # i v 9
' ST 1Al 181 Al BT Bl HI Y14 1o | 3 402
i ) 4 110
2 J 0 =~/ =2 =3 Pitching-momenl coefficient, Cm e

I I | | | | ] 1 | | |
Gm of O 0 o o 0 0 (9] 0 0 o (7]

T | | I | 1 1 | [ | i
for M of 0.60 .70 75 .80 .85 .90 .94 .98 10Z [06 LIO

(8) NACA 634004; A, 0.1; A, 2.46.
Figure 13- Continuad.

TLOE ML VOVN

£eT



/-2 I
] 4 ‘)?? Bl 14
1o - \ 3
L o by - — - . - ‘i‘ "f
& L : gl (¢ v ¥ [ .
o TTE BT R IP (] 7
‘AR RS AR IR EN TR
S 4 ¢ 1§ |§ 1 4 il
5 LA AR/ EF N
Q i v
o2 AN[INIdNIE) NI SRYARY. 0060
w : o of <E I & 75
3, : SANES NN AN N 4N'3 2 s
s AN REEE i i E) a v .98
z 5 al (¢ [4&] [+ AL A { { g;g—;
. ' A 110
2 0 -t =2 =3 Pitching-moment ceefficient, Gm RN T v

I | I
morq @

for M of .60 .70 .75

| | I 5 I i i i
¢ ¢ ¢ ¢ ¢ 4 ¢ 0
L8O .85 .90 .94 .98 [0Z2 06 [i0
(F) NACA 634004; A, 0.2, A, 2.00.
Figure i3~ Conlinued.

€1

TLOE BT VOVN



s -

L2 I
BN BEFIR
oF| A A AN
$ L : { jd A4
<6 g | ¢ vl F] 4] 7 K| |f
s i |dl | ¢ | § o |
S N YT ] /
3 g | ol (A1 TAT Iyl Tl TAT [T T 4 “
2 I f (AT T 217 , 0060
.1“:. i : 0 o .7
3, TR } § i 2 e
- e 3 %
-2 o r 0 ! 4 4
# #T‘%i_# s 402
- 4 4110
2 0 =~/ =2 =3 Pitching-moment coefficient, Cm A

| ] | I I | | ] | I [
Cmof O o
KU T L A T S (R S S S
for M of 0.60 .70 .75 .80 .85 .90 .94 .98 (02 106 /O

T.9E NI VIVH

€1

G



9eT

12 I
B o | L[] 2 [
""_\ S T AL A Bl la & A
ot ] A ?f"‘ AR f" 4 f, F ;
s it inananb AR R O
s Ain | A ANV INT
g, PP A T T A A T F
5 g?FTijj;L$jff
5 amam e i Y 3
3 g : g a
_2 J v
- 4

£ J 0 =/ =2 =3 Pitching-momen! coefficiant, Cp
~ | | | | | | | I | | |
Cmof O o o a a 0
mor¢ ¢ ¢ ¢ 9 9 9 9 9 ¢ ¢
for M of 060 70 .75 .80 .85 .90 .94 .98 102 [06 1[I0

(h) NACA 634004; A, 0.9; A, 1.29.

Figurs 13- Continuad,

TL9E ML VOVN



~
Mo

~
O

(NS

0

A

ift coefficient, ¢
N

‘r

Ik

TL9E ML VOVN

- NERNE
- ??f?fff ﬂfﬂi’f
il invana T A TR
P ] 717 .
T 1 7
iMPiMP(RE N T TN EE NS
S
T T T &E :

2 4 0 -1 -2 -3 Pitching-moment cosefficient, Cp

| | | ] [ | | I |
Gmerq g ¢ 0 6 ¢ ¢ ¢ ¢ ¢
i i i i
for M of 0.60 .70 75 B0 .85 .90 .94 .98 (02 (06 /10
(i) NACA 634004; A, 0.5; A, 1.00.
Filgure 13- Continved.

2%



. . o™~ o~
Y [N © ) [

Lift coefficient, G,
Ny

gET

| |
I i
B gl ml 1o o (g |FILFE rld
B \4 Ly Y4 ; L ?{f
ol | o |¢ % ﬁ? . [
; l_;:f' i d 31 ¥ [} #?‘ j
ARV 4 ; 7f g! H 4 ©
! _‘I? 8 § g i ‘r% wﬁ -9 7)‘ 2
S 1 8 | X | K| X ) v
AEEF NN ¥ 7T :
of 1 [¢ b A 4 v
el Tal [ AL I BT T UT YT 41X N
[ P

' 2 N o = =2 =3 Pitching-moment coefficient, Cp

| | | ] ] | } | | |
mofo 0 0 0 0 6 ¢ 0 o o 0O
] ] 1 ] i 1 ] ] 1 1

i
for Mof 060 .70 .76 80 .85 .90 .94 .98 o2 |06 LlO

(/) NACA 634006; A, 0; A, 200.
Figure 13~ Continued.

TL9E ‘NI VOVN



:
T T [E] 7 2
B & | | A FI Y &
+o | \ < Pl PN o7, B | R j o v .
8 L \ g [ & | 271 A7 [ Pg‘ £ | 4 [l
s L _g .5 4 7 4 4 7‘} j
5° SEENEEE; i AR AN
24 bl el e[ £ 7? 7
3 SN INFINE: / / p
A A AR s
EN § | F 1 X | £ 8 : i Y & 76
3, iNEEEEE: A 2 &
gl B I f J 1L I 1 s > 90
.y r! <.£ K { n! h r /] v .98
4 th A 9 /.02
b 06
- 4 (10
2 4 0 -~/ =2 =3 Pitching-moment coefficient, Cnm N v

1 + 1 1 1 1 1 1 1 1 1
Gorg G 9 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
for M of 0.60 .70 .75 .80 .85 .90 .94 .98 (02 106 LIO

(k) NACA 63A(1.5)04; A, O; A, 3.00.
Figure i3~ Goniinued.,

6ET



. ~ -
) < Q )\

Lift coefficient, G
LSO N [

N I A W T AN
L N TS IR ANV,
d (4 [d |4 |+ .
o 1Pl Jol I W | [ LEE N
<2 o O 3 O O O (O I ™ A O " A I 4
I F;j_ ‘? 7 g' aE'F }gt ;3/ / "
IRFaEdRaR iR animan:
T E BT F j SMPmT f 0
ANED. : I ®— 4 g/gf
2 0 =!I =2 =3 Pitehing-moment coefficient, Cp

|

CmofG O ©O O © @ ©0 O 0 O 0
moers T 9 5 9 9 9 T 9 7 5
for M of 0.60 .70 .75 80 .85 .90 .94 .98 [0Z 06 LIO

(1) NACA 63A(15)04; A,0.1; A, 246.
Figure 13~ Continued.

onT

TLOE NI VOVN



e —— e — e — e

. ~ ~
® D Mo

Lift coefficient, C;
N

.m-

[~} ] 7 -] -0 -3 DPltrhinn.
Y of w o . I iivriie FIFFiTi B iid
I

TLGE ML VOYM

' T TR
- & L #;4
- i féﬁ - Jg Py
- ARARr f f R ARFRE
AN S ST VT
bl L] v 7 7 ?f A M
g. l%‘ A4 ﬁ g f éo.‘gg
imfint aFmEET: EErAr 2
SR E 'SEE IS b5
A RERAn 4 s
£ .3 ng-moment coes8fficien!, Om ;é;‘

g e
I [ [ I [ I
Cm of Cl’ ? o o OI ? 7 o 0
for M of .60 .70 76 .80 .85 .90 .84 .98 102 106 /O

(m) NACA 63A4(L5)04;4, 0.82; A, 2.00.
Figure 13- Concluded.

THT



12

- P
L0 \ /;;,%
- Jw»;d?ﬁﬁ ‘tg.._/ﬁ/ ,/A
e \ ’ﬁﬁﬂ > o A
G‘ — /Cf/g ,” /g //a’// ’}‘ /)g Ar/
.g /‘d ,ﬂ ,ﬁ _1/ fi ':{ M }/-
$ of [ol |8 ,/V 4%
s /@»/ rFarayara A/ 1 w
< ' : M (ol 1A LA K 17 ©0.60
w € A P T TR T KT o .70
"Q - [ P adl £ y.od I, . <l D}( V' X ‘/9 z
~o : N /f v v 85
Vv b, LK j I > 50
—p ly .rd 16; lﬁ I#‘ IM lﬁ ﬁ lﬁ lM 7# V .‘98
= // / / / L V|V 7 / " 3 208
A A e A R E » 106
-4
-8 -4 o 4 8 /2 16 20 24 28 Angle of artack, a, deg v

! ! | I | | ! | ! ! !
Gorg g ¢ ¢ ¢ ¢ § ¢ ¢ ¢ ¢
for Mof 060 70 .75 .80 .85 .90 .94 .98 /[0£ (06 [/O

(a) NAGA 634002; A, 0; A, 4.00.

120 LM P h oA mimm S ok mddomnds K A
HCIGnl Wiill anuyio Ui iivea {vir 1ir

X
Q
~y
Ny
~
\
Y
2]
Q
-]
-
Q
X
.y
B
<y

ohiT

TL9E NI VOV



NACA TN 3671 143

X . Reesazygs|)
N #_,/ ODodbAvhpdw ||
RN
NR'dAN
ﬂﬂ mv%.r ﬂ/
72 &
Jﬁ f% /.‘
. ¥
h ﬁ/ P Ju
N A [
(X w//,ﬂ N g/f N
N X ® o
5 S Q-3
AN N mffe,f g N
NN AN N P
«/ ) Jw,ﬁ ) b S <~ N
> % LN
| R SELNE Rl
2 < T3
B b s
/ aﬂ/./, e 01 |0.|8 aﬂﬂn
Awf ®| d/w, > i 2 A.M
1Y
ORIy 88
RN N 2 R } Q¥
ﬁ R 4| | =X 7 5 )
X N N ¢ 2
PRI B v18 -8 &3
SVt S My B MH
B b oy ~ —O—q =
N /mv. /v. ) 2
m/ ﬁr/ ™. N Ny JO'O ~
INAEVYAS NPT ?
/‘.P Ao Aﬁoﬂw :
gl
ot Q
S — © —o—-©
L M O
L.
/ YOS
1
| L1 ] S
0 ~

_
¥ % @ 9w v 8 o % %
19 “tuetoisp902 417




1.2
_ | a A
N P A%
L0 - )4
| v/w /)‘/ /A‘/
8 : et et ﬁ 7¢
G — 10 : /:u’ £ /ﬂ IF //5? /[;'/F'/}f /‘g/ /“/
L6 PAF-AY GV W)V DA AL EE .
.§ r.f/u E!‘/_/ﬁ 7 /Vi ,/5 /" .,-#/ N/ /
S 4 Sl o oA AN /
APAP P AT AR AY.aymy N :
RamARABARAVAY SFAVAY g0s0
RS : ] K KT P A X £ o 75
~1 £ ' j{‘ﬂ [ A 80
. : | < | 4 94
-2 Wi | /ﬁf /f’ /ff /F‘ gl LA LA | K /f‘{ v 58
A 14 el o | o |4 | ANANANAY. » 106
i 3
» 4110
8 -4 0 4 & 12 16 20 24 28 Angle of attack, a, deg

I ] | | | | | | I | |
corg 9 9 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
for Mof 060 .70 .76 .80 B85 .90 .94 .98 Lo2 /06 /O

(¢) NACA 634008; A, 0.8, A, 26T.

Figure 14~ Continued.

T

TL9E NI VOVH



L2
_"T £ /A
Lo |- - A
8 B o S : K
L 01
wé“a /E‘ ,EJ' /{‘:‘e A ] /){r 1/ ,/ ,/-"'
2 A LA ; 7; /i!{ 7 ’7 Vil
1?; 4 ,/d _’F )? o f/ 7( K Py
E /ﬁ /JZf 7 : 7 / 4 ﬁ/ A
S o | o | | A ©0.60
2 o .70
RN NAN:AD:AD AN PAPAFAFAY & 75
~ Q/ A .80
0 v 85
2 LA LS L A / > .90
4 ? 0 q I¥
-p /d /ﬁf rdraAraPavaADar o v 98
| rAPAVADAD AN4 / Pl Ny
4 M s o = 4110
"6 -4 0 4 8 12 [6 20 24 28 Angle of attack, a, deg ~T

I | I | | | | I I I |
aof 0 o 0 ) o Q ) ) o 0 o
| I l I I | | 1 [ I I

for Mof0.60 70 75 .80 .85 .90 .94 .98 [0& (06 LIO

(d) NACA 634004; A, 0; A, 4.00.
Figure /4.~ Continved.

ne

TL9E NI VOVN

GhT



L2
| ’)nr“/h
N /dg‘g T A
LO
- -
Zo
8 + _ AP ﬁ
$ L . ’&/B e ﬁﬂ,ﬂﬁ 7::' A A n,/ n/‘
) /cf/u Wo - ,ﬁy A /| /sa‘ d 4 /|
K of A A oL ARV:EY:
'.g 4 cf/ ,)j ﬁ’ 1/ P‘ 7{ : A‘/
5 S IA LA AIAN /1Y / M
3 APAPArarayer i ©0.60
2 o d Fo; bid 20
BN ’{ o ._,0/ AN APV AP JM" A % ;g
Yo i dﬁﬁ i 4,’[ v 85
va Ve P BV BV S WD Y Y > 50
_p W /)Ef Jo! /ﬁ( i A I . K | A v 98
d | d/ A _1/ // / / / _,/ E ';'gé‘
) ° BEEEEE i 5195
'7-8 -4 0 4 8 |2 |6 20 24 28 Angle of attack, a, deg

| I ]
“0rg ¢ 0

for M of 0.60 .70 .76

| I | | ] | | |
() 0 0 ) ) 0 o o
[ ! [ I | | I |

80 .85 .90 .94 .98 102 06 LIO
(e) NACA 634004; A, O.1; A, 3.27.

Figure 14~ Conltinusd.

oHT

TLOE NI VOVN



L2 ; I
B e A
10 : ﬁ":
,, T A
N~ [—TH 0 1 = A _
§ L ] /G"C:} ﬂﬁ?ﬁ vy Y
e .J/g ral VT pd g } //
o e arayrarar:Ni // A ¥
) 4 4 ,?/' of | oA B P / |V
\::_4 o o /9 /]" /,V ,/ A 4
3 A A AP A A .
Q 00,60
X L ET VT RT T FT R P LA F o 75
3 i & 4 v 85
of ) o g ,92
9
-2 ; P /ﬁ' Vi /)‘ /)’f A L 1 1A P 98
A |of | (AL 1L T /T VI VTY Ny
p . T 1F |9 4 110
.8 -4 ©0 4 8 I2 6 20 24 28 Angle of attack,a, deg R
T T e
aof(%? 6 o o o

]

for Mof 060 70 75 .80 .85

(f) NACA 634004; A, 0.8; A, 2.67.
Figure /4.~ Continued.

AR
90 .94 .98 log o6 IO

TLOE KL VOVM

T



onT

12 »a‘j
10 B %‘g |
] ~7 o
/V
8 E o———_ 5 ?A;&Dall)‘ 4
KS:‘ — p” P Vﬂ'/ /?3‘ IIM
$6 va Ve 7
o Vi
:,g 4 A Va // } f
s . AV Ey.my;
Q # K # : 8
2
x . Y N A S
N -
0 y: ' Bf 7 . 7 4
7 A A A :
: f Y 4 4 9
n( 4 b
=4 -

/12 16 20 24 28 Angle of altack, a, deg

| I | | I | |
99 ¢ ¢ 9 4
0 .94 98 [02 [06 [i0

(g) NACA 63A004; A, 0.3; A, £.15.
Figure /4.~ Gonlinued.

-8 -4 0 4

a of ﬁl? ('?
for M of 0.60 .70

o—0— ®
-_—

TLot NI VOVN



NACA TN 3671
1hk9

o
J/ D0 |
[ Do
.b._J_/ QW+
. u“wn_o..egesswmm :
v J/ dpbAFAFAY z
¥ ™
AL
N
. N
1/ i\
N
=y
o A
s kN y
AR > :
N N ™, dl ;
AL ,
NP ™ §
% NENEA ~ .
,ﬁ k u N I ©
i RIS IEN
DA N : ‘s
B 7 7
=R H 3 55
ASRNR e
o SR, $$
kN TN & —O-3, S
Y X \ R 3
el o S s
5 B,, & M_/ 7 Q4 I.Ulaou 6m
NN = [ - §
S A, mw |0|5 AF
NI A * 3
LU EYEY .
LA : :
5|t g g
Wia . )
Sk AN
/ﬁ % Q —o- 0
-. n\/ )
- W * —Q— R
R .
\ 00 ,n nv llalm
i L1 1 1 Au. a ...ar
=X
S
ay ~

|
R
' Q A N
, .
D Gu812711807 ..a:qo ¥ ¥




12
L RN
10 A - ..
- \ o o RO T A
8 - : ; /& uf/v .(/a‘/ﬂ’ ,), /ﬂ /d
B o] ¥ :»'/<§ /'*'f/” /Pt /« 1/
6 | Vo | | | d | A A
' AN 4dararararare
4 Al YL /«/ AP AV Ay Va
ot b AL A LA LA LA A A A .
2 - ot 0. & ] [ A /M ,} go:gg
.‘37.”'#.‘/ X X 4 i i o y 3 7%
0 v gy Ly P K i S Y&
i /5‘"?7-” A4 UGN S i e A 4 94
-2 24 . 0 Rl i v 98
< /02
& .06
—4 4 (/0
-8 -4 0 4 8 /2 |6 £0 £4 28 Angle of attack, a, deg NI g

Lift coefficient, G,

| | | | | A) | | | | |
7org ¢ ¢ ¢ 0 0 6 0 9 o ¢
for Mof 0.60 70 75 .80 .85 .90 .94 .98 [02 [06 L{0

(1) NAGCA 634004; A,0.5; A, 133
Figure |4~ Continued.

0GT

TLOE ML VOVH




L2 E NP
_ |
10 |- M = i
u il
8 - o) 1 O 7Q-d4 f
& L /0/0:8:3 AT 7
3 FAr:ardrdarf«Day.my. y,
§-4 /J /JZf ,}"5 ’ﬁ ﬂ/v ‘ —F A a i
® [of d | H |A M
S , pAr4AVarar; A ©0.60
S j{ E{ _Jﬁ( Aﬁ, .,4# A i g ;g
S, : 4 v 85
O r iy Arcr B
: D : _J g ¥ q9 94
N oy A & e s 7 A T 3 io
I e AT R 5 128
<4
-8 -4 0 4 8 12 |6 20 24 28 Angle of attack, a, deg HACA

crd § 4

for M of 0.60 70 .75

! | | | I | | |
o 0 0 0 o (7 0 Q
I | | | | ] | |

80 B85 .90 .94 .98 /[0o&2 l0o6 [I0

(/) NACA 63A006; A, O; A, 4.00.
Figure /4.~ Continued.

TL9E ML VOYN

-
1

T



24T

N | =g
10 — > A
Pl oLotalolsbaag-uoi Vi
Q.:‘ - g — - ; A(/&,‘v{;/ﬁ )‘ﬂ/ﬂr} /
w6 «ﬂ : A 0 /V/Af/—- a4 /f {)u )a /J
.§ o | )" pArar 4
2 P a4 o | ¥
EA i S g 1o | ¥ |4
8 2 Iw’ N‘V ¥ Vi ;‘ {
X ‘ " A /£
3 o nfg : r-s' aﬁ 4 q(’ L/ 74
o | A o f /g izd yil a y
_2 G‘/. _D‘,l/ < ‘# ,/‘
B A 14 NaY

-84 -4 O 4 & 2 /6 20 24 28 Angle of attack, a, deg
L1 T O O Y
aofo 0 6 o ¢ ¢ ¢ o 0o ¢
70

I [ | |
for M of 0.60 .7 80 85 .90 .94 .98 loZ 106 LI0

(k) NACA 63A(1.5)04; 2, 0; A 4.00.
Figure 14~ Conltinued.

|
Q
|
75

T.9E ML VOVH



Yy T
LT = |
10
B ~g, A
-
8 gk o /
G” - ’ﬂ/gﬂ v M/a‘ <7 ;r
< 6 Vel Vzr o | A IR pa o | 4
$ RaiPay. ESubAraPaANaE
S 4 C L L Zl o
3 v V4 & | £ A 4 o
3 ' : 2 © 0.60
w2 f o .70
A & 75
Yo | £ v 5
Dl Il d s > 50
/T YT VIVIVIV
=2 6 - 4 5 A /}‘ ] /}‘ J 4 :I’ I:gg
- AN b £06
-4 4 110
-8 -4 O 4 8 /2 6 20 24 28 Angls of attack, a, deg WA

| | | | | | l | ] | |
a0fg § ¢ ¢ ¢ ¢ ¢ G ¢ ¢ ¢
for Mof 060 70 75 .80 .85 .90 .94 .98 [oZ2 lo6 [I0

(1) NACA 63A(l5)04;4,0.1; A, 3.£7.
Flgure /4~ Continued.

10

TL9E NI VOVN

£CT



12 —

~
(%)
]

l
o
i
i

by
2 |

[s )

|
5

A\

i §

My
P

Lift coefficient, C;
N
Y
N
N
<
N
1,
Ny

R
Q.
o
.
%

% 14 |«

4

Hat

-8 -4 o 4 & 12 16 20 24 28 Angle of attack, a, deg
| | | | | (B | | | | |
g ¢ ¢ 9 g ¢ ¢ 0 ¢ ¢ ¢
for Mof 060 70 75 .80 .85 .90 .94 .98 (02 /06 IO

Fom ) AMMAPA DA EINA \ NO A DY
] TVAVA QIMTI.J]VT Ay Vloy My LUl

Figure 14~ Concluded.

TL9E NI VOVM



TL9E NI VovH

L2 —
10 N\ B
* — 4;____@
B —a
8 = -
— 1 =T 1 et & L7T &7 P A
.6 /‘9/ ,EI", ‘3'/,/'“ ’/-‘V’ Pt pal | & Lt o
.§ fosl /Er//(f /'( /ﬂ P / r/
§'4 /p/ /JH/ A i
3 oA e 1o | & /){ / ./)f s 1/ I "
I yanavi 'AFararar SN ari ©0.60
S, PO e :
~
° R ST KT L1 B R IF 4 > s
ul [1 l 1 [1 1 i .| q .
_olal 151 [% % R 4 v 96
4 4L
"0 04 08 .2 46 .20 .24 .28 .32 .36 Drag coefficient, Cp A

i | | I ] ! | | | | I
Borg g g ¢ ¢ & ¢ ¢ ¢ ¢ ¢
for Mor 060 70 75 .80 .85 .90 .94 .98 /(02 [06 LIo

(a) NACA 634002; A, 0; A, 4.00.
Figure 15~ Variation of drag coefficient with /ift cosfficient for the wings of basic aspect ratio 4.

et



L2

Lift coefficient, G -
O N h O » O

L
Ny

~4

[
~N g
B " ﬁ:ﬂf

» L b "l LTt 1 47 2 |~ I -~
So S gisavate Sy ANV
e o A 2 A A
RAV- AV AV 4V. AV 4Vl Vs
pAPAV:aAyaray.ay:a /1 M
dAap / e 4 A ©0.60
0 B o,
SRR i3
WA A A A I > 5o
> A d4 .94

Lé‘\ %\ %\ ‘&\ 1\ \}\ X ‘1@\ ~ l\ >

- SAVAVA WA WAWEY . & los

0 .04 .08 .12 .16 L0 249 .28 .32 .36 Drog coefficient, Cp
| I | | i I | l |

)
Borg ¢ ¢ ¢ 9 ¢ ¢ ¢ ¢ ¢ ¢

for M of 060 70 75 .80 .85 .80 .94 .98 02 [0O6 IO

{b) NACA 63A002; 4, 0.1; A, 3.27.
Flgure 15~ Continved.

95T

T.L9E NI YOVH



.2 —
10
L C —
£ - T i e e e
S L J | Lo AR e [ e S T R ]
i A e e e v | L /)u//%é %/
S A et e ot ] el L
$ 1T 7 & T A A LA A
3 JaPdPrdrdrd i N M
8 2 Pl YT VYT VI VTV { / K| ¥ 0060
3 o z{ I N rf X 5
~ lof L L e ] o qel |4 A
CETETKTE o} ;%0
: g % q .94
-2 Y Iﬁ\ \Y ‘g\‘ Y F&\ \ \ y X 3 ?/.gg
SR SR SR N "H R N R N N1 D Yy
p | ~ | - 4 110
0 .04 .08 .2 U6 20 24 .28 .32 .36 Drog cosfficieni, Cp A

Ty | | [ i l | | | r |
Gpofo © ¢ ¢ © © ¢ ¢ o0 0 0
! ] ] 1 I | 1 1 L 1 ]

for M of 0.60 70 75 .80 .85 .90 .99 .98 (02 /06 []/O

(c) NACA 63A4002; A, 0.8 A, 2.67.
Figure 18- Conltinued.

TL9E NI YOVH

1St



12 —
or \ —F 4
— .~ b e
O = -
a BB e . SVl
B R g -~
3 /’M{'ﬂ/o”w Sy dtydiwda //{V A
2 AN LA A LA A | K
w4 4 - b 4
3 Fararas {ﬁ’ ! f d/ a4 /J p
3 d 41| 2 J ©0.60
o T 2’70
3 I} SECAmY! HE & a0
LRI BN ¥ 1 b .90
AU T 3 B 3 v 98
-.2 A Y \\ \\ \\ \\ &‘\ \‘\ X\ \\ \\ AY : ’I:gg
TP TP T T S T Y T 5 doe
"0 04 08 .z U6 .20 .24 .28 .32 .36 Drag coefficient, Cp

i | |
ChofO 0 © 0O
por@ ¢ ¢ 1

) ) (i’

o o Q o

for M of 0.60 .70 75 .80 .85 .90 .94 .98 (02 [06 [I0
(d) NAGA 634004; A, O; A, 4.00.

Elmira 18- HDoandinuord
4 '3"'“ LA 4 WIS TN W e

.

TLOE NI VOV



NACA TN 3671

. 3058838383
m/. .WEAVA PAZRFAT
\ oM 4
N
AIN
\
I\ N\
4N /ﬁ
L ANANRLY
VST a
N A L]
EN NN AR
o // M{Jufm.m\.ﬂh\
/.f /_ﬂ/
/”nc/,i R P
%,, LN w\q\xy
: ./ I . -
NN VNAY P
. %iv./ /vp/ 7|
N UNEVmE R
o S P
\ D Iy AW |
N A RN
AN DN e//;., u
PR NS T
N Nl 3SR
\r - r/./ v¢.0kaw\n
L
/.. M
d/ R
-/ N
L1 1 .Pn“..ebe\\o
S ) © + N Q Jm

NACA

[ I I I | I | |
9 ¢ 9 9 & o ¢ g
J&5 .80 85 90 .94 .98 (o2 lO6€ [/O

|
o
!

159

(e) NACA 634004; A, 0./; A, 3.27.
Figure /5.~ Gontinued.

for M of .60 .70



09T

"2 —
= \
8 | S T S o - ' =
& L \ | ot e | L T
~ & //5//\’/ ] o ,//J./?‘F ol d
3 | ot et ot | /j/ _/*;,/ ;,/ /’( el
L0 1
=4 o : y A e A A
§ . FAV4AV4dr4and A1 0 /( /« 7
& ST H T X y| ¥ 4 S
= oI ] v 4 &
SRR R ! ! { s
R :
—.2 v q Q ' A .& hw. C h\ h\ h\ E .
P bl Pl B | h[ M \ x‘ N N
A
-4

o .04 .08 .12 .6 L0 24 .28 .32 .36 Drag coefficient, Cp

| | | | | | | | | | !
Gp of O 0 0 0 0
por@ ¢ & ? | | 7 ¢ 9 9 9
for Mof 060 70 75 .80 .85 .90 .94 .98 [02 (06 [0

(f) NACA 634004; A, 0.2; A, 2.67.
4

Eimiuivn 168 Nfanéina
CIGUIC I Ve,

TL9E NI VOVN



12 —
Lo - ™\
/’B
L = '
.8 - _G___.———* o _—&_ G 7. b — -
O I s il I =, ol Y~ ] o]
6 g e ,f/” pat i dVrd
R s > . P =
-§ // ol b / ,/
S 4 vl ) ) yAy )
“G ' // // nz/ / }( /( A
S 7 Va / 7 Ry 20.60
_“,2 - 4 s # H g .70
RN : ] 4 ‘é ® 75
Yo k8 4 ] v .85
2 Tl |1 % & 9%
-2 \] ﬁ\ [(B K\V ﬁ\ Wi‘ hl 4 I..gg
. . 9 /.
L: \“ b 06
p | 4 110
o 0% 08 2 s .20 23 .28 .22 .36 Drag cocelffician?, Cp va;
I | . | [ | [ | | 1
Cp 0of O o o o o () o a (4]
pof¢ ¢ ¢ ¢ ¢ | | PR i |
for Mof 060 70 75 .80 .85 .90 .94 .98 [02 (06 []O

(g) NACA 634004; A, 0.3; A, 2.15.
Figure {5~ Continued.

n

T/9S NI YOVN

19T



12—
N
10
8 | e TR Ty e
s L PES S S e et
g6 o LA q’/%?
S T T ™ - 7 g > g F ¢
=4 :
DD = A0 A0l % I v
So e 2%
27 Lel 1dl g 1 AFAFan ; o 75
Yo T SN AAT. i 5
B B 8 % i 13 » 90
-2 *k \ Qk v .98
\° % ¥ : ] ¥ Y 1N | w lo2
b L06
—d 4 4/
0 04 .08 .2 U6 20 .24 .28 .32 .36 Drag coefficient, G,

| | | l ] | ! I ! l I
Bere g ¢ q ¢ @ 4 ¢ ¢ ¢ ¢
‘or Mof 0.60 70 75 80 85 .90 .94 .98 102 [06 110

(h} NACA 634004; A, 04; A, I.71.
Figure 15~ Continued.,

c9T

TL9E NI VOVN



NACA TN 3671 163

© 00000 YTDNDD
u.a??awse QA= “W
< 3

N 9@ © © * & o W %
~ 3 . - b
To ‘tue1a14r800 1417

GD of O

] S Ll N
/ OHOdPATAFAN
A\
\
ANA
ANEN N
A <
AN S
mm, Wik & 5
i \WRARY 3
TR T :
ELLTIE Y /) N X S
150\ y/ N S o= ™
K%%/ /ﬁf A Q ~ 0
. o - W _ |6 A) .
X,/ /y % x/srnau.\a N —o-9 MW
NNLE R o8 =3
RN T g oo e
\ . S5
-t -~ . Mg
T e e MR RSt I
A i P
ARREN % ST =
/_../ Iﬂv.wrw_wu.wﬁ,\w. © o <
NN N N =TT
ﬂr///w “agsee” N —o-§
> ‘/_.. 6!16 gu "
R § —o-R
/ SN EmmmE R
IR c & -8
<
M
5




1.2 I
~ N
10 |- AR
L = ‘
s | L | LEK
§ L B i m I i e
2 e /%L/ Y"/Ej;/j;/*‘;;?v’/”/‘r P i e » Vg
3 . o AT T M
é 4 A LA A ,/B, )"//“ id /]
I RraraArdyarayADAR4NANVay; p
3 A 1 ©0.60
° 2 ? —4 ’{ d / B .70
N e ﬁ f 3
) i D 5 57 i ) F14d [N ) B .90
% L h{ | 1 1 | L a 94
-2 PR RN : 22
o] \5-. N Ny N N \ N b /06
, 18 O A4 B h ] - 4710
0 o4 .08 U2 16 20 24 .28 .32 .36 Drag coefficient, Gp <R

| ] ] | I | | | I | |
Gorg ¢ ¢ 9 ¢ ¢ ¢ ¢ ¢ ¢ ¢
for M of 060 70 75 .80 .85 .90 .94 .98 o2 [o€ [I0

(j) NACA 634006; A, O; A, 4.00.

Figure 15~ Conlinued.

79T

TAG9E NI, VOVN



12 —
10 - 1
- _4 1
g - —Cgn i ::'51 o - =
& L N ] ’:qu/’ T A ]
) )JJ/L_—// //%//V/ 7 A
§ & IJT/ & ‘ﬁ/. /% e Pid I/ ‘{
AR AP AP AT 4D AV AV AN AN )
P r a5 Y. y
© A ©0.60
2 70
- A | dilFs g g| [#] |« s £ _j; > 79
-3 | | g X L EN J 1 A .80
"o R I v s i il v .85
LI R B k % > .50
.y . \ \ \ \3 \ T [\ ‘ F .98
7 il B A AN Y Ny
y N 2158
"0 04 08 .2 U6 .20 .24 .28 .32 .36 Drag cosfficient, Cy ~TE

I l I | I I I | | I |
Gpof@ ¢ ¢ ¢ 0 0o o0 0 o o 0
[ | i i i [
for M of O.60 70 75 .80 .85 .90 .94 .98 (02 |06 /0
(k) NACA 63A(1.5)04; A, O; A, 4.00.
Figure 15~ Continued.

TL9E MI VOVN

aoT



99T

12
N
1.0 - -
| =0 -
'
(34'8 : — "‘0’:—:%:; V'T;Ew :;j‘ |~ ///h’/
B L e
S &1k . ) 4 4 ;
AEP LR AP 4D AS A AP A4 /”///
ST T T VT RO A A (4
JYF:EF.AF ar.ar: Yy
% § Pl 1E) 12T 1T :
S, BT T T T Ter 1
ANHEARNEMENE LS EEEE
U AV VA VA O I I N I A
‘7 MELEMEEENERE
-4 :

o 04 .08 ./l2 U6 20 .29 .28 .32 .36 Drag coefficient, Cp

| | | l | | ] | I | I
Cp of O ? ) 0 0 0 0 ) ) 0 )
I | [ I I [ 1 [ l 1

for Mof 060 70 75 .80 85 .90 94 .98 /02 (06 [/0

(1) NACA 63A(1.5)04; ], 0./; A, 3.27.
Figure 15~ Continued.

TL9E NI vOVM



1.2
10
_ i ] .
s L : - ; SO =T ; —
o [ T e o P L
.6 o"/g/’m://ﬂé //y/ ] d 1
B AT ra i1l % A L7
;:‘:: 4 v /LI e, "4 _/ ';-/ })ﬁ/ / pa /‘E/ i‘(

3 Al 1A ' o C 1A M
S, 14 |k Alr ,f ©0.60
. r . o .

2% BRI 17 875
oy GJ [ 4 T kA N L 1 A 80

A AN YN ) > 90
-2 A — \ \ \E' \\ﬂ \\ 7 :93
4 M| N /06
— 4 A 10
O .04 08 .12 6 .20 .24 .28 .32 .36 Drag cosfficient, Cp SRR
i | | | | n ! | | | |
Cp afoi o © © o0 o0 0 © ©0 0 0

i i i i i i

for Mof 0.60 .70 75 .80 B85 .90 .94 .98 /02 (06 /IO

{m) NACA 63A4(15)04; 4, 0.2; A4, 267.
Figure /5.~ Concluded.

T.9E MI VOVN

19T



12 —
NG+ IR
LYy
o' RIS A NPT, LEEAY
<6 ol lo 1o | ¢ 1 wI[ |7 IF ). }L I
3 ol lal 1o (4 |3 i aANani
S, ST i
3 sl LA T8 14l |9l | F FL L AL w
S , JENI ol LI [ [A [ A |4 00.60
K - 5B y Al |7 f s ; 0 75
o R mw ' f 3 3 i &
A 1l 191 17 1 / L 14 5 2
__2 P Y TR
T [ / 414 N
4 dH 4 i10
2 1 0 -1 =2 =3 Pitching-moment coafficient, Cp

| I I | I ] I { l | |
morq 09 ¢ ¢ ¢ ¢ & ¢ ¢ 0
for M of 0.60 .70 .75 680 .85 .90 .94 .98 [02 /06 L/0

fa) NACA 6340028; A, 0; A, 4.00.

Figure |6~ Variation of pitching-moment coefficient with lift coefficient for the wings of basic aspsct ratio 4.

89T

TL9E NI VOVN



D -
" ™ Q N

Lift coefficient, G,
[N

s

| | I I é | | | [ | |
merq 0§ ¢ @ ¢ ¢ & ¢ ¢ 0
for M of 060 .70 765 8O0 .85 .90 .94 98 [0Z2 [O€ L/O

(b) NACA 634002; A, 0.1; A, 3.27.
Figure 16.- Continued.

. A | A
LN Eﬂ@]‘]—?ﬂ_ i im Pe 4 ¥ ; :
: | X A 4
do1d e j 7 A1 (] 14
el [4 |4 Ff y
(-'-,‘l "'Ji".I 4’\ % ;* I ] 17 [ f r
ANPIREANY(NE N i p
!U ! AL ¢ bl | d ). P 00.60
SN A SN aN AN AN AR, g7
2 [ 5123 AN dN» ¢ | K| ¥ 4 .80
'S B NE 5 B, f A 7 b 30
N 1d] (& fl ii’ s i A v 98
AN A AN A AW Y E Y EY.
T A 4 140
- ¢ -/ =2 =3 Pitching-moment coefficient, Cm

TL9E MWL WOWN

69T



170 NACA TN 3671

A
7
|
o
N

s
-

g
2
4
]
4

77*
iEF ERER R

LRI

Figure 16~ Continued.

Q.
(c) NACA 6340082; A, 0.2; A, 267,

4
4
A
]

i

=3 Pitching-moment coefficient, Cm
I
g
|
4

ST T
;

P
<

~&
[
)
I
)

_gi:p[

i
-
]
9
70

AP
p

[

% 02075
~ w QO

- N
&

N o © . ® o S N =

™ -~ . . - - -

T qua1a1jia02 {417




N
d
F
TLOE NI VOVN

I £
/
Lo -
o o —ary | D Lt e W ﬁ }’ j z ;
o P T T
<6 4 - P | y 4 ] JEIN AN
5 SEEEE y A7
S SN NEEE D INTEE AR AN,
N T / 1/ p
8 UL LA LEL TAL [ TP g i 00.60
3 ANININIINF N dE (R VIE o7
3 L | B P v 2
o BT FAr £
B JE e P f 717 : 5
L IV L f LA LA |/ Ny
» B A R A
. 2 J 0 -/ -2 =3 Pitching-moment coefficient, Cm A

I ] | | | l I | | | I
Cmof O ) ) 0o ) ? o 0 o o -0
I ] | | | I | I | |

for M of 0.60 .70 .76 .80 .85 .90 .94 .98 /02 [0O6 [IO

(d) NACA 634004; A, 0; A, 4.00.
Figure 16.- Conltinued.

T.T



12—
AN A
10 ,; {
8 \ W N o M o3 A J ;
o o 0t el e /
N : 0] < F j
.§ ¢ i i ﬁ ] 7! j# /F{ ',f’
Q
< .4 g
EERs s S P e R
N © 0.60
2 [ 1]
3 ARAR / 7 S
) ari 3
’ /TN D N A EE D Y ;a0
: : ]
" | r5 l. ) / }f } __/l?!1 /nr J' E /é%
iy : & v 1 J 4 4 5 hoe
2 4 0 -1 -2 =3 Pitching-moment coefficient, Om ~ua

IIII(LII
morq ¢ ¢ @ 9 @ ¢

7
I

| |
0 )
| |

?

for M of 060 .70 .75 .80 .85 .90 .94 .98 /02 [O€ /[I0O

(e) NACA 634004; A,0.1; A, 3.27.

Figure /6~ Continued.

2lt

HVCY I 3eiT



. ™~ e
Co () Ny

[

Lift coefficient, C,
AN

2 A o =/ =2 =3 Pitching-moment coefficient, Cmy

! | | I é | I | | I I
morg ¢ 6 ¢ & ¢ ¢ ¢ ¢ 9 ¢
for M of 0.60 70 75 .80 .85 .90 .94 .98 /l0oZ2 |06 LlIO

(f) NACA 634004; A, 0.2; A, 267.
Figure /6~ Continued.

Tl Lol Ll 1 Lt Ay
— ST ¥ Fr.ar

a1y FTW A /T 1A

R AN ARVIEE

INFINLRENE NN ARV/EF

T A A Tl

7 AR IR A S 0

b | BT HT W i LA 17 5

gl ElX | =

anip SR R g

-
b 1 A:

W

TLOE WL VOYN

YA



L2 —

o

A

1
L

B

o)
\G\-G-..._

“'£>-.\I

—_

Lift coefficient, C;
. A ! .

Mo
=]

PP

TP

¥

i

bpdQavd bod

¥4 A o

-3 Pitching-moment coefficient, Cnpy

#1T

Y I A [N (R [ A A (RN R |
morq ¢ 9 4 ¢ ¢ ¢ ¢ ¢ ¢

for M of 0.60 .70 .75 80 .85 .90 .94 98 [l02 [0O6 [IO

(g) NACA 634004, A, 0.3; A, 2.15.
Figure 16~ Continued.

TL9E ML VOVN



. ~ ~
% Q N

»

AN

Lift coefficient, G,
Ny

TL9E NI VoV

N =
R
;3
d g | & ¥ ) b 4 ik /
d 1 g lp FILFIF 7l 1/
gl 17 1ol 14 7] s
ol 191 191 171 71 I/ {F1 T4 [ [
AR I AN dN 4N IRIARVErEy,
> |k g i AN’ !
M c g
slalg &l Yy T ETS F
S8 g Al AR
L‘;‘ \]; TI 1 ]E v 9 I a2 ’
T

. 2 J o -/ -£ =3 Piltching-momen!t coefficient, Cp

I
Cmof O o o ) o o o o o o o
| | | [ | I | | | | ]

for M of 0.60 .70 .75 80 .86 .90 .94 98 102 106 110

(h) NACA 634004; A, 0.4; A, 1.7/
Figure 16.- Conltinued.

QLT



QLT

12— ‘
10 N 17
g1 15 e ,Q 7 X / o
(NNEF Y AP AT aE SN AN) EWAN;
T.6 R P wl |dl [ [ p FL I/ LS
i f AR i A AN,
N 4 ? [ [ | iy j ;
H | [ | T MNP p
3 BN NE SRR AR U AL g 72
0 B g 3 ¥ I 13 g:g.j
. _ ;
N ERMRi - - 2
; b 106
-4 . . 4alio
2 0 -/ -2 =3 Pitching-moment coefficient, Cm WA

| | l | i | | | | | |
Cmof O © ©0 O © o 0 o0 0
mar g i | ] 7 ¢ 9 | | | |

for M of 060 70 .75 .80 .85 .90 .94 .98 102 106 L0

(i) NACA 634004; A, 0.5; A, 1.33.
Figure 16.- Continued.

TL9E NI VOVN



~
o

. . ~
o Q© Q

EN

Lift coefficient, G,
C o

ns

T.9€ NI vovN

| AL LR
N FIS
X AN NN
P ﬁ?’ i ARy,
o |7 [ X Al /1 ¥
s [d] |6 i 7l 3
ol 1ol [@F 14 |y %{ gl
o (&l ler 40 [yl |7 AN P
Tl A Al el el A I Ala [ r]A 90.60
AR aw AR'dm) 17 3 75
: : ' 3 ] v .86
1y lg g 1Y [0 4 ) f 5 e
¢ 3 [ 4l [ 4] | & 7]' g 7[ £l 14 7 .98
ST 7] u oz
v >l 4| w 4 110
2 /0 ~! =2 =3 Pitching-momeant coefficient, C;m AR

| | l I I I 5 I | I
merq ¢ ¢ 9 & ¢ 9 9 & ¢
for M of .60 .70 .75 .80 .85 .90 .94 .98 [02 (06 /O

(f) NACA 63A006; A, 0; A, 4.00.
Figure /6.- Continved.

LLT



. - ~
A ) © Q o

Lift coefficient, G
A . .

8Lt

|
i £
g | gnn| o6 wet (R " } 7
Qf‘a A Y T
9 | 19 (&1 14l [y rFl 17 #%
A D i AR 7,/
LT A Tyl [y 11
T TR T TP Pl
S S Sl ANI{EFEE AW Ay, o
al 14l P &
D A é J:» ?j A Jd 3
SLHVIZLISL W 14 1A KL >
AREN amiANi t :
S T _{ AV N

”.2 J 0 -! =2 <=3 Pilching-moment coefficient, Cm

: | | | | ! I | | I | !
mof O () 0 7 0 Q Q ) 0 0 o
! ] I 1 [ [ | | I ] [

for M of 0.60 .70 .75 .80 .85 .90 .94 .98 (02 |06 LIO
(k) NACA 63A(1.5)04; A, 0; A, 4.00.

Einura 168 - Cnntinnand
T IY Wi v i, WWIITIiIrd W W .

TL9E NI VOVN



N . ™~ >~
o) ) O Ny

Lift coefficient, G,
to N

) | | | | | é ‘ | ) } )
Omof@ ¢ © 00 © @ ©0 0 0 o 0
i i I I I I I I | | 1
for M of 0.60 .70 .75 80 .85 .90 .94 .98 102 106 11O

(1) NACA 634(15)04; A, 0.1; A, 3.27.
Figure 16~ Continued.

! 5T
Tt | ghanl el o oo [ PP |
R S I T 3 1 A
“? E ¢ f /7‘ /a( /
AN AMVUNE; iRy |
(LT UL TA TP .
. & £ A 00.60
EEEE AR AN AN 872
RES ARARArananaray :
3 : ! > .90
AN [ANIANTAN j ) Y, v 90
A A S AR 3 ioz
' 4170
2 0 -/ =2 =3 Pitching-moment cosfficient, Cpm T

TLOE ‘ML VOVN

6LT



- >~ ~
;] @ Q Mo

Lift coefficient, C;
N q

i) Aimrimy
EI » Gk ikl 7’ fﬁ avs
S8 | FHIE )}
AT e O
I T
ol 18 F 1/
LT T TAT PRI (AL
P T T Rd A T 7 "
g ' 7 NIRRT P 00.60
3 s O 75
ol |4 7 F L@ |4 A
e T BT A ;5
AR A VA NA Y i - o

£ ¥ 0 -1 =2 =3 Pitching-moment coefficient, Cnm

| I [ | [ | 5 ! | | I
Imer g ¢ 9 ¢ ¢ ¢ ¢ 9 ¢ ¢
for Mofro60 .70 .75 8O .85 .90 .94 .98 (02 [06 lI0O

(m) NACA 63A(1.5)04; A, 0.2; A, £67.
Flgure /6.~ Concluded.

TL9E NI WOVN



NACA TN 3671

dc,

e

’ .Oda
[+

Lift-curve slop

10

.08

.06

.04

.02

o

o
Qo

o
(Y

9
A

)
N

.08

.06

.04

.02

0

181
A
o 0
a./
o .2 ]
A3 [~
L] v .4 A © 6 /0/,’-‘;“
oeT | |52 . R
) gg ° ; o gl
}d F/lagge;d symbojs
\% >
|| M, 0.70 | M, 0.98 I M, 110 |
NACA 634002 NACA 634002 NACA 63A002
| NACA 634006-F | [ | NACA 634006 [| | | NACA 634006 [
,){3/7 n
0 "
o] ) Af)//c _'O :
-) ..
M, 0.70 - M, 0.98 . M, 1.10 |
NACA 634004 NACA 634004 NACA 634004
o el A
B2 7 %
Ogio] o
£ £ A
< W
|| M, 0.70 | L M, 0.98 L M, 110 ||
WACA 63A(1.5)04 INACA 63A(1.5)04 NACA 63A4(1.5)04
o. [/ 2 3 4 0 / 2 3 4 0 / 2 3 4
 Aspect ratio, A

Figure | 7— Variation of [ift-curve slope with aspect ratio.




182

dCy
dCZE

Drag-rise factor,

n O

EN

("

0N

N

n o

NACA TN 3671

=4 A A4
\ ©0
o =./
N - v A%, .2 \% -
A A3 o
3 ~ b 0 v '4 &\-
3 AN, | p.5 .
P _E \ \b\ \m\
Flagged symbols
|| / moro || Ll mMmMoss || L1 mu0 ||
|/ NACA 634002 NACA 634002 NACA 634002
-NVACA 634006 | | | | NACA 634006 | | | | NACA 634006 | |
R :
DA,
e Nl
= o
|| M, 0.70 L M, 0.98 | L M, 110 -
NACA 634004 NACA 634004 NACA 634004
Q%‘. *2‘ 2l &
N R ey
AN N |
__1 M, 0.70 | M, 0.98 _{ [ | M, 110 |
NACA 63A(1.5)04 NACA 63A(1.5)04 NACA 63A4(1.5)04
(] / 2 3 4 0 / 2 3 4 0 / 2 3 :
Aspect ratio, A

Figure 18.~ Variation of drag-rise factfor with aspect ratio.




NACA TN 3671

-4
-3
=2
-/
o

8

SIS

g -4

Q

2 =3

g 7

Y

3

*L ".2

s

Q

g -/

g

S

g 0

s

o -4
-3
-2
-/
0

183

| | Mo70
"/ NACA 634006

NACA 634002

M, 098 | _

NACA 63A002

NACA 63A006 r

— M L0
|| vAcA 634002

| NAGA 634006

Aspect ratio, A

LFiagged symbols S:l{:_é\ \J
é\ N ~.:'T:|3- ) o ’0’?\‘0 LS S
TN Al —t0 T
N 24
| Mo70 Moo | | |1 mro ||
NACA 63A004 NACA 634004 NACA 634004
2§ >— o
2 W] AN
B T
[ ‘ P“? r¢ B=<> 2
E_i - Ant—a
| Mmo7o M, 0.98 | om0 ]
INACA 63A(.5)04 NACA 63A(1.5)04 WACA 63A(.5)04
_ [o—o— D 1o
(. I ra © 0 [T [
O o 8./
G N A3
v 4 d
b5 R
/ 2 3 / 2 3 / 2 3 4

Figure 19.- Variation of pitching-moment-curve slope with aspect ratio.

NACA - Langley Fleld, Va.




